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TO THE 


READER. 


T H E Title of this Book gives 


thee little incouragement to 

buy or to read it, and it 
245 purpoſely ſo given. If it per- 
Wins but as much as the Title pro- 
ſeth, thou art not deceived ; if 
ore, thou art advantaged. 

The Subje& 35 ſeemingly trivial, 
nd ſuitable to the Title; yet it 
ath exerciſed the Wits and Pens of 

| 1any Learned men, and makes way 
A 3 fo 


The Publiſher 

to Natural Diſcoveries, and conſe- 
quences of preater importance; at the 
worſt it. may be an innocent Diwer- 
tiſement , and poſſibly delightful to 
thoſ, e that are pleaſed with $ pecula- 
tions and Experiments of this na- 
Tere. 

The Experiments therein are ſome 
new, ſome vulgar and common, and 
ſome borrowed from thoſe Excellent 
perſons , whom though the Author 
highly honours for their Learning 
and Industry, yet in ſome things diſ- 
ſents from them in their Solutions 
and Concluſtons from thoſe Experi- 
ments that they have moſt ingeni- 
ouſly found out and delivered. 

The Author pretends not to an 
equality of Learning to thoſe from 
whom be thus diſſents , much leſs 10 
Infailibility ; there may poſſibly bap- 

pen 
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To the Reader. 


pen. want of ExaGineſs in his Tryals, 
there may be imperfe and miſtaken 
Computations, [he Diagranis though 
but few, yet rude. The Reſolutions 
md Concluſions may either þe imper- 
763, or not / 0 clearly or evidently OX 
reſſed, and inferred, or deduced. 

But be that conſiders the intri- 
acy of this Inquiry , the wvartous 
omplications of Cauſes ,and Effects, 
nd Appearances that occur therein, 
he great difficulty of arriving to 
xatineſs in 1be Experiments them- 
elves, will reflify or eaſily excuſe 
«cb miſtakes or madwertencies , if 
ny ſuch occur in theſe Papers. 

If the Inquiry bath not attained 
ts full complement and perfe&ion in 
veſe Papers, yet the Autbor bath 
btained bis End therein , namely, to 
ive bints and occaſions to Ingenious 


per- 


The Publiſher 
to Natural Diſcoveries, and conſe- 
quences of greater importance; at the 
worſt it may be an innocent Diwver- 
tiſement , and poſſubly delightful to | 
thoſe that are pleaſed with Specula- | 
tions and Experiments of this na- | 
ture. 1 
The Experiments therein are ſome 


new, ſome vulgar and common , and c 
ſome borrowed from thoſe Excellent c 
perſons , whom though the Autho, F 
highly honours for their Learning ! 
and Industry, yet in ſome things diſ e 
ſents from them in their Solution / 
and Concluſuons from thoſe Experi /i 
ments that they have moſt ingeni a 
ouſly found out and delivered. 

The Author pretends not to a it 


equality of Learning to thoſe fro tl 

whom he thus diſſents , much leſs 1 of 

Infailibility 3 there may poſſibly baf g1 
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To the Reader. 


pen want of ExaGineſs in his Tryals, 
there may be imperfe& and miſtaken 
Computations, [be Diagrams though 
but few, yet rude. The Reſolutions 
end Concluſions may either be imper- 
feb, or not ſo clearly or evidently ex- 
preſſed, and inferred, or deduced. 

But be that conſiders the intri- 
cacy of this Inquiry , the warzous 
complications of Cauſes,and EffeGis, 
and Appearances that occur therein, 
the great difficulty of” arriving to 
exatineſs in 1be Experiments them- 
ſelves, will refify or eaſily excuſe 
ſuch miſtakes or imadwertencies , if 
any ſuch occur in theſe Papers. 

If the Inquiry bath not attained 
its full complement and perfe&ion in 
theſe Papers, yet the Autbor bath 
obtained bis End therein , namely, to 


give bints and occaſions to Ingenious 


per- 
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perſons to make farther and better 
Diſcoveries, and to refifie ( if there 
be occaſion ) the miſtakes of theſe or 
other mens Solutions ; and to give 
a little warning to men of Wit and 
Parts, not to be too haſty or poſutive 
in exterminating the Ariſtotelian 
Philoſophy , and entertaining new 


hypotheſes, '::ll they bawe fully and 


wmaturely conſidered, and well looked 


«bout them. The Autbor's Name 5s 


not prefixed, for it would be of ſmall 


advantage or uſe : and hes thereby 
the fitter to bear the correGion of his 
Errors, and to retra&4 them with 
more eaſe, and leſs obſervation, if a- 
ny ſuch ſhall occur to his diſcowery or 
notice; and therefore hath left the 
Book it ſelf, and the matters therein 
delivered, to bear their own burthen, 
and to ſtand or fall as they deſerve. 
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Obſervations touching tbe Torri- 
cellian Experimeit , and the 


Weight and Spring of Air. 


CHAP. I. 
The Introdudtion, containing the order of 
the enſuing Enquiries, 


ears Mong the many Experi- 
/ (ge ments of latter Ages,there 
== \6S hath been invented that 
\ WP Engine that commonly 
| @> gocs under the name of 
the Torricelian Experiment , which is 
but this : 'A Glats-Tube of three toot 
or more long, cloſed at one end, and 
then filled with Mercury or Quick- 
ſilver, and then the open end ſtopped 
with the finger , and inverted into 4 
vellel of i Mercury ; and 
when the end is ſufficiently immerſed, 
then the finger nimbly removed, ſo that 
no 


— 
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no Air get in, the Mercnry will ſubſide 
in the Tube to the height of 29 Inches, 
and halt an inch, or near thereabout z 
but infallibly between 27 and 3o Inches, 
leaving the reſ{tdue of the upper end of 
the Tube emptied of the Mercury. 
This Experiment, and the ſolution of 
it, hath exerciſed the Tryals and Wits, 
and Invention of very many excellent 
Perſons, ſuch as were Helmont, Gaſſen- 
dus, Kircherus, Shottus , Dr. Carleton, 
Mr. Hobbs, Mr. Siauclere, Monlieur Pec- 
quett, Monſieur Paſcall , Magnanns , 
Mr..Zoyle, L!nus, Hoxeratus, Fabri, and 


divers others; who though men of 


great Learning and Induſtry, have run 
into ſeveral Parties, and g1ven Soluti- 
ons, and raiſed Canclalone fron it, 
extreamly contradictory the one to the 
other. 

And although this ſeems but a very 
trifling and ludicrous Experiment, yet 
almoſt all difſenting Parties have made 
it to {uffragate to thetr ſeveral precon- 
cerned Sentiuments, and Per{[walſtons, 
and that in Philoſophical Points of as 


great moment and importance Pper- - 


Chance 


Torricellian Experiment. 3 
chance as moſt be to be found in na- 
tural Inquiries. Some trom hence con- 
firm themſelves in their Per(waſion, 
that there are both interſperſed and 
coacervated Vacuities or Spaces, empty 
of any corporeal ſubſtance in the Uni- 
verſe; others again as confidencly con- 
cluding the-untruth of that Opinion, 
and that from the ſame Experiment. 
Others again from hence confirming 
. themſelves in the Carteſian ſuppoliti- 
on of his Tris Principia, and eſpecially 
of that Materia Subtilis, which cannot 
be excluded from pervading the moſt 
contumacious and ſolid body : Others 
,attributing the ſame Power to the more 
ſubtil parts of the aerial conlſiſtence 
ſome * aan hence concluding an actual 
preſſure and gravitation of the Air up- 
on all ſubjected bodies, and that there- 
by the Mercury is ſuſteined by way of 
Preflure,and Truſton,and Counterpoys, 
and have ſubſtituted thereupon as an 
undoubted Hypotheſis, a world of admi- 
rable conſequences in natural appea- 
rances, not only in the greater World, 
but allo in the leſſer World the humane 
B 2 ſtructure. 


4 _ Obſervations touching the 
ſtructure. Others again have hereupon 
maintained their opinion of Attraction 
as the neceſlary cftect of Tenſion, and 
relolve this ſulpenſion of the Mercury 
unto the force of attraction and ſuction, 
occaſioned by that Catholick Law of 
Nature for preſervation of the contt- 
nuity of the Univerſe, and all its parts, 
and the Fuga Vacut, and areno way fatil- 
hed with that confidence that decryes 
It. 

From this diverſity of Judgments of 
Learned men, we may learn, firſt, how 
little 1t 15 in natural Effects that we re- 
ally and truly know and underſtand, 
when ſo-txivial an Experiment that we 
have ſo calle an acceſs unto, and handle 
with our hands, and perceive by our 
ſight its motion, which yet ſo gravels,or 
at leaſt divides men of great Parts, Judg- 
ment, Learning-and Experience. 2. 
How ſtrangely partial men are to thoſe 
Sentiments that they have once enter- 
tained, and perchance taken much paigs 
to mould and faſhion, or have even 
publickly engaged unto or for, whereby 
It comes to pals that men are not _ 

ing 
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ling impartially to conſider what 
makes againſt their opinion, and 
frame a thouſand imaginations to evade 
the ſtrength of the oppolite reaſons, and 
to conſtrue all appearances ( as melan- 
cholick perſons do the ſound of Bells ) 
to ſpeak what they fancy , And poſſi- 
bly all the oppoſite Opinators in this 
buſineſs are under the like partiality and 
unindifferency. 

There 15a great odds between a Mat- 
ter propounded only as an Hypothelts, 
and propounded as a real truth, In the 
former there is nothing more required 
than a true underſtanding of the Phe- 
nomena, and a ready Wit to contrive 
ſome Model, and to dreſs 1t up fo hand- 
ſomly, that it may anſwer the Phero- 
mena, and to fit up ſuch expedients as 
may meet with and {top the Leaks that 
otherwiſe would happen in the Hypo- 
theſis: And ſuch a man tells us not 
{ſo much what the truth of Nature 
1s, as what he thinks he could have 
made it, if he had had the handling 
of it, ſuch may be the Syltemes of 
Ptolomy, Copernicus , and Tycho were 

which 


s @©bſervations touching the 
which cannot be ' poſſibly all rue, 
though poſſibly they may be all falſe. 
And yet every of them 1s ſo fitted and 
accommodated by the Wit, Invention , 
and Induſtry of the Authors, that they 
ſolve the Phenomena very near equally : 
And thus if I remember aright des Cartes 
fairly propounds his tr/4 Principia's, and 
ſome other parts of his New Philoſo- 
phy. ; 

But to propound a thing as really a 
truth in Nature. 15 another kind of bu- 
ſineſs, and requires not ſo much a dex- 
trous Invention , but an impartial 1n- 
ſpection into the things themſelves, and 
examination how all things ſtand one 
with another, as we truely find them, 
and not as we mind to mike them: 
For the Laws of Nature are ſtable, and 
{etled, and regular,and not likethe Laws 
of Men, or the faſhions of our Cloaths, 
mutable, according to new Modes , or 
devices of Fancy. 

Therefore the bare accommodation 
of Hypotheſes to the Solution of the 
moſt obvious Phenomena is not always 
the meaſure of 1ts truth, for that ay 

C 
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be but the produt of Invention and 
Wit. For it is apparent , that though 
it 15 impoſſible that all the varying So- 
lutions of this trifling Experiment can 
be all true, yet they are all lo dreſſed and 
pieced up, that they do ſolve the moſt 
obvious Phenomena 1n this Experiment, 
well near equally each with other. 

But on the other fide, if any Pheno- 
»ena happen clecrly either in this or an 
other inſtance.that do croſs and thwart 
that which is taken up as a neceſlary 
poſtulatum 1n any of theſe Solutions ; 
it i51if not an undeniable, yet a great 
and poſſibly a clear yea. axfves, that 
the Hypothelis its ſelf is falſe, and ill 
Founded, elpecially if it be the great 
Baſis upon which ſuch Hypotheſis is 
bottomed and built. _ 

Andif the foundation of a Hypothe- 
ſis, or the general poſtulatam upon which 
it is bottomed, be talſe, or only imagt- 
_ although the Interences and Con- 
cluſtons made upon ſuch a Baſis be de- 
duced with all the finenels and ſubtilty 
Imaginable,and ſuch(as were the prſtula- 
tw 1t (elf true,upon which they are bot- 

B 4 romed 
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tomed) would be as neceſlary and 
conſequential, as the Demonſtrati- 
ons of Exclide, yet the whole fabrique 
will fail when 1t comes to tryal, and be- 
come like the Aſtrological Predictions 
Calculated with Art enough upon a 
falſe Ephemerides. 

I that come after the Labours and 
Scrutinies of {o many Excellent Men 
that have gone before me upon this 
Subje&, cannot promiſe my ſelf or others 
that I ſhall ſay much in this Matter that 
hath not been ſaid before; and the ne- 
ceſſity of a free Diſcourle requires that 
I ſhould take in ſomewhat of other mens 
Labours. But I ſhall avoid, as much as 
I can, the imputation of a Plagiary, by 
mentioning the Authors as I have oc- 
caſion : But yet, though ſomewhat that 
I ſhall ſay hath been ſaid before , eſpeci- 
ally by Zizus, and Fabre, yet ſomewhat 
will be new, although the moſt I 
ſhall do herein will be to make the Me- 
thod and manner of Explication of it 
as much my own asI can, which I ſhall 
do inthis order, 

Firſt, I ſhall' explain ſome Termes 

, winch 
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which I ſhall have occaſion to uſe, that 
ſ{oI may write intelligibly according to 
that ſenſe I gave my words, though it 
may be poſſibly not according to the 
ſenſe wherein others have uſed them. 

Secondly, as preliminary to what I 
ſhall ſay touching this Experiment, 1 
ſhall ſet down ſome Statical Obſervati- 
ons, that may be uſeful to me upon 
this inquiry , not that I ſhall ingage my 
ſelf in the whole Theory of Statical 
Pwinciples and concluſions ; this hath 
"been done already by thoſe worthy. Per- 
ſons that have ex profeſſo handled this 
Subject, as Archimedes, Steving, Mr. Boyl, 
and others; but only ſhall glean up 
ſome general Obſervations therein ne- 
ceſlary to this inquiry. 

Thirdly, I ſhall ſet down what it 1s 
not, that may be ſuppoſed 1n the {pace 
derelicted by the Mercury, namely, it 1s 
not Nothing, nor Ayre, nor #ther, nor 
any Body that comes from without. 

Fourthly, I ſhall ſet down what I 
think it is that poſſeſſeth the place de- 
reli&t by the Mercury. 

Fifthly, I ſhall ſet down what I think 


IS 


x0 Obſervations touching the 
15 not the caule that ſuſpends the Cylin- 
der of Mercury, in the Tube to that 
Altitude of 29 Inches, or thereabouts ; 
namely, not the Gravitation or preſſure 
of the impending Ayr, nor its Ela- 
ftricity. | 
Sixth, I ſhall ſet down what I think 
is the caule, that _ the column of 
Mercury from ſubſ1ding in the Tube be- 
lowTwenty nine Inches,or thereabouts. 
Seventhly, I ihall ſet down thoſe ob- 


jections, that ſeem of the greateſt fonce 


againſt the laſt ſuppoſition. 

Eighthly, I ſhall take a particular ex- 
amination of ſome other Experiments , 
as touching the coheſion of Poliſhed 
Marbles, and the Magdeburgh Hemi- 
ſphere, and the riſing of Water in the 
common Pumps. 

And this Order I ſhall as near as I 
can obſerve in the enſuing Chapters. 


CAP. 
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CHAP. II. 


The Explication of ſome Terms , that may 
be of uſe in the followin? Inquiry. 


Irſt, I ſhall obſerve the difference 

berween the ſpecitical or intrin- | 
ſique Weight of a rms Body, and the 
extrin{ique Weight or ponds molis, 

For inſtance, a pound of Mercury, 
and a hundred pound of Mercury, have 
the ſame 1intrin{ique Weight, but yet 
not the ſame extrinſique Weight: A 
pound of Water and a pound of Mer- 
cury have the ſame extrinſique Weight, 
for each quantity weighs but a pound, 
but they have not the ſame intrinſique 
Weight, for quantity for quantity, Mer- 
cury 15 heavier then Water. 

Thoſe Bodies are' faid to have the 
ſame ſpecifical or intrinſique Weight , 
when the ſame bulk or quantity coun- 
terpoiſeth equally the other ; and thoſe 
Bodies are ſaid to differ in 1ntrinfique 
Weight, where a greater quantity of 


the one is required to Equiponderate a 
| leſs 
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leſs Gm of the other , as for in- 
y 


ſtance, a Cylinder of Mercury, of an 
Inch long, and half an Inch Diameter, 
counterpoiſeth a Cylinder of Water of 
the ſame Diameter and 13 Inches 4 or 
I4 Inches long, or thereabouts. But 


| although a Body ſpecifically or intrin- 


ſically lighter than another, may in 
ſome caſes have the advantage in point 
of ſpeed in motion of a Body of equal 
extrinſical Weight, becaule it takes up 
leſs room, and fo meets with leſs refi- 
ſtance in the medirm, yet upon the 
Scale they equally counterpoiſe each 
other. 

But again , there 1s this difference be- 
tween them , a Body of a greater intrin- 
ſique or ſpecificalGravity of an equal ex- 
trinſiqueWeight, with a Body of leſs in- 
trinſique weight,will ſometimes equally 
preſs yo a Fluid Body, upon its Super- 
ficies, but will preſs more than the l1gh- 


ter, when both have the advantage to 
get below the Superficies, for inſtance, 

Takea pound of Lead, and a pound 
of Wood, whether lighter or heavier 
than a quantity of Water equal to it , 


lay 


Eo. os Ba 8. oo. 
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lay them each upon a peece of Cork 
that will or them in the Water , 
the pound of Lead, and the pound of 
Cork will both ſwim upon the Water. 

But if the Cork be taken away , the 
Led will fink, and the Wood will ſwim 
if lighter than a likequantity of Wa- 
ter, and if heavier than the like quan - 
my it will ſink, but not fo faſt as the 

cd. 

2. There 1s a difference between an 
intrin{ſique Weight , and an accidental 
Weight, which may be various; as for 
inſtance : 

In reſpe& of the poſition of the one 
and the other : Water and Water are 
both intrinſically of the ſame Weight, 
yet if Water be ina Tube, open at both 
ends, and be ſtopt with the Finger at the 
lower end, and then when contiguous 
to the Water ina Veſlel, the lower end 
it 15 opened, all the Water in the Tube 
will ſubſide to an equal Superficies with 
the Water in the Veſſel, becauſe its 
higher poſition gives it an accidental 
Weight more than that in the Veſlel. 

So again, Ayreand Ayr have the ſame 


Weight, 
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Weight,though it be hardly meaſurable, 
but it Ayr be compreſſed as in a Wind- 
gun, It gains an accidental Gravity by 
its Compreſſion of parts more than the 
common Ayr, 

3. There is a difference in Terms 
between Gravitation, and preſſure of 
heavy Bodies; for inſtance, A Tube 
{topt at the upper end, and driven down 
in 2 Veſſel of Water forcibly, the preſ- 
ſurc 1 the Water upon the Ayr in the 
Tube, will contract the Ayr as much 
as 1t can ({uppole it an Inch) and the reſt 
of the Ayr in the Tube will prels 
upon the Water , becaule it will not 
yield more to the Water ; this is pro- 
perly Preſſure in the Ayr upon theWa- 
ter, and of the Water upwards upon 
the Ayr, yet neither are properly Gra- 
vitation, though poſſibly, I niay in ſome 
paſſages ule the words promiſcuouſlly, 

4. There 1s a difference - between 
Gravitation a4 motum, which I cal 
ſometime ſenſible or perceptible Gra- 
vitation , and Gravitation ad poxdze , 
which I ſometimes call real or inlenſible, 


or Phylical Gravitation: For inſtance , 
It 


| 
| 
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If a Cubical Veſſel of Water contain - 
56 pound weight of Water, and a piece 
cf Cork, or may of Oyl of two pound 
weight be placed upon the top of the 
Water, it will not ſenſibly gravitate, 
but will be born up by the upper Su- 
erficies of the Water, whereunto the 
ower Superficies of the Cork or Oyl 
will be contiguous, becaule being ſpe- 
citically or intriaſecally lighter than 
Water, it.is ſuſtained by it, and makes 
no motion in the ſubjeted W ater. 
- EFig. 1.) But yet it 1s plain that in 
concretion with the water, the whole 
weighs 58 pound, whereas before the 
water alone weighed but 56 pound , 10 
that here is a gravitation ad pods ad- 
ded hereunto zz concreto to the water. 
But let us ſuppoſe that the Veſlel 4, 3, 
C, D, be filled with water unto the ſu- 
erficies C, D, and the tube E, open at 
wary ends be immerſed into the water, 
and then a quantity of oyl,that 1s lighter 
ſpecifically than water, be poured upon 
the ſuperficies of the water ; this wall 
raiſe the water into the tube E, above 


the common ſuperficies of the water, to 
{uch 
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ſuch a proportion of height in the Tube 
as will countervail the weight of a like 
Cylinder of Oyl, which will be fome- 
what near to the ſuperficies of the Oyl, 
becauſe the water at G, is not equally 
preſſed with the reſt of the ſuperficies 
of the water by the incumbent Oyl. 
The- diſparity of the preſfure cauſing 
motion or elevation of the water in the 
part not equally prefled , to it is gra- 
vitatio ad motim, and not {imply ad pox- 
aus, So if upon a vellel of water there 
be placed a Body ſpecifically heavier 
than water, but not exa&tly commen- 
ſurate to its fuperficies , here is gravs- 
tatio ad motum, as well as ad poxars , for 
the body finking into the water muſt 
needs raiſe up as much water as the 
ſpace it ſelf rakes in ſubliding into the 
vellel of water. 

And upon the ſame account it is, if 
the fubſiding body be a Fluid, as Mer- 
cury, it will by linking into the water 
drain up as much water as the room it 
takes, and {0 make the ſuperficies high- 
er ; lo that an unequal preſſure of any 
Fluid muſt neceſſarily make a motion 

upwards 
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upwards of the parts of it, and thereb 
raiſe the ſuperficies by ſo much in bul 
of water as will countervail the room 
that the immerſed body takes up in the 
water. And this and the like I call 
ſenſible gravitation, or gravitation ad 
mMunm. 

5. There1s a difference between Por- 
dus,and Potentia;and this is well enough 
evidenced in the inſtance of the Oyl 
and Water above given : The ovl gra- 
vitates upon all the {uperficies of the 
water, except that ſubjected to the ori- 
fice of the Tube E there is the pods of 
the oy] and the waterdriving up, and 
ſuſtaining the water in the Tube to 
that height that equiponderates a like 
column of  oyl there 1s the Potezrza, 

Mr. $:zclere and others, that contend 
for the Solution of the Torricellian Ex- 
periment by the Gravitation of the 
Ayr, apply this difference unto two in- 
ſtances, which poſſibly ur the event 
of their Examination will appear 
otherwiſe ; namely: 1, That the Ayr 
equally preſiipg the reſtagnated Mer- 


cury in all places thereot , but that 
C which 
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which is dire&ly under the column of 
the ſuſpended Mercury, and thereby 
Equiponderating a column of Mercury 
only of 29 Inches; and no more, keeps 
it ſuſpended at that height by the Equi- 
pondium of both, there 15 the Gravita- 
tion cf the column of Mercury,which is 
the ponare, and the Impending column 
of Ayr, which is the petentia ſuſtinens , 
that Counterpoyſeth that pods, 1 
ſhall have occation to ule this difference 
of ponds and potentza, in relation to this 
Experiment alſo, but in a different way. 
2. Theother inſtance, to which he ap- 
plies this difference, is in all Fluids, 
whether Ayy, Water, Mcrcury , or any 
elle: Namely, it a Body be in any 
ecpth of Water ; ſuppoſe above it were . 
20 foot of Water, and below it two, 
three, or four Foot of Water , or more , 
{ubjacent to the lower Baſe of the Body. 
The upper column of Water 15s ſuppo- 
led to prels downwards, per 0dum por- 
deris, upon the upper Superficies of the 
Body, and the lower column of Water, 
contiguous to the lower Superficies of 
the Body, is ſuppoled to preis upwards, 
per 
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per modum potentie, And he ſuppoſeth 
that the preſſure of the potentia up- 
wards, is alwayes equal to the preſſing 
of thepondus downward : This 1s a tup- 
poſition fitted principally for the ac- 
commedating of the Solution of the 
Coheſion of Polifhed Marbles , by the 
Gravitation and potentia of the Ayr, 
preſſing upwards and downwards , and 
ſome other inſtances, whereunto 
the fingle Gravitation of Ayr down- 
wards will not be ſufficient : The proof 
whereof will be conſidered hereafter. 

6. There 15a difference between the 
reſiſtence or Renitence of a Fluid , and 
the Gravitation or preſſure thereof: If 
a man ſtrikes forcibly with the flat of 


- his hand upon the Superfticies of the 


Water, he ſhall ind near as much pain 
as if he {truck upon a Board, although 
the Water doth not counter-move the 
hand, but receives and reliſts its ſudden 
force; the like occurs frequently in 
Ayr : The fierce ſtriking of a wand 
through it, bends the wand , and the 
fierce Collifian of the Bullet againſt it, 
15 not without a reſiſtence of the Ayr ; 

C 2 though 


20 HObſerdbations touching the 
though too weak to encounter It. 

And this Renitence or reliſtence , 
without any counter-motion at all by 


the Water, 15 that which makes the. 


Motion of the ſame heavy Body 
through the Water conſiderably ſlower 
than through the Ayr; and the ſame 
Weight of Led orIron, or other heavy 
Body in Water, to weigh leſs upon the 
Scale, than when 1t-1s 1n Ayr , the re- 
tardation of its Motion, and the cor- 
rec&tz0n of its weight, being the fame 
eff:& of the lame Cauſe; namely, the 
reliitence of the Water, greater than 
in the Ayr. without relation to any 
COUNTEr-TROTION, Or counter-prefſure 1n 
the Water it lei. 
7, There 15 a Cifterence between 
Raretaction and 'Tention., and between 
Condentation and Comprefſion,though 
the effects be much alike 1n both, 
Rarefaction, (tor inſtance, of the 
Ayr) 3s the Extention of airs parts, 
commonly by heat,or what 1s equivo- 
lent, the hery Partacles that it receives , 
whether from the Sun, the Arher, or 
common fire,or otherCaletactive nature. 
Ten- 
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Tenſion, 1s when the parts of the Ayr 
are diſtended by virtue of ſome force 
or power that layes hold of its Ex- 
tremes, as a Lute-{tring is under a Ten- 
ſion toa greater length , by a confidera- 
ble weight appended to it ; only it hath 
this difterence,aLute-ſtring or the i11ke.1s 
not capable of Tenf1on in lengrh, bur ir 
muſt have a contraction 1n thickneſs, 
but Ayras it hath a motion every way, 

ſoit 1s capable of Tenſion every way. 
Theeffects aſwel of Tenſion as Rare- 
faction , are theſe, viz, rhe fame {ub- 
ſtance holds thereby a greater and more 
extended ſpace. 2. The Body , thus 
cither , by heat or torce, Rareticd or 
Tenſed beyond its true natural {1ze and 
{taple, hath a Motion of reſtitution, na- 
rurally contracting it felt, and preſſing 
inward, 3. The Body thus contra- 
Eting it ſelf, by the Catholick Law of 
Nature, to preſerve the continuity of 
the World, layes hold upon the Bodies 
next adjacent, and conterminous to 1t , 

and as much as it can draws it inward. 
Again, Condenſation and Compre!- 
ſton differ in this, that the former is 
G2 commonly 
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commonly made by the Conſtipation 
of Cold, the latter, by any othef for- 
cible preſſure, as in Wind-guns, Moli- 
piles, and the like. 

They both agree in their effects. 
1. That the Ayr Condenſed or Com- 
preſled, takes up leis room or ſpace,than 
1ts natural and due ſize. 3. That they 
haveeach a Motion of reſtitution,by ex- 
panding itſelf to its juſt fize. 

And this Elatory or Spring, I allow 
to the Ayr ; namely, of retraction, and | 
expanſion, when put out of its natural 
{1ze or ſtaple: But the imaginary pro- 
digious Spring, attributed to the com- 
mon Ayr, as 1ts natural tendency, I take 
to be only invention. , 

It is hardto ſay to what proportion 
Ayr may be Rarehed or Tenled , ſome 
think to above 70 times 1ts common ex- 
tenſion, orto what degree it may be 
Condenſed or Rarefied ; ſome think to 
ſeven, nine, or ten times, leſs then its 
ordinary conliſtences, or more: 20a 
©ide apud Morſen iz preumaticis, et altis, 

8, Thereisa difference between the 
common Gravitation of a Fluid df 
any 
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any kind, as it 15a heavy Body, and the 
appropriate Gravitation of it as it is 
a Fluid Body : In reſpet of the former , 
it doth as al heavy Bodies, prels per- 
pendicularly downward towards the 
Centre ; But as it is a Fluid Body, it 
hathan appropriate Gravitation of its 
own, whereby it corrects and allayes 
in ſome ſort , its common Gravitation : 
For inſtance , Water in its own conſi- 
ſtency, hath a lateral Motion, a Motion 
per aeclive, an Horiſontal Motion, 


' withiathe compals of its own Super- 


ficiesz yea, and a Vertical Motion up- 
ward, within the compals of its own 
Superfictes : Asit a Tube full of Ayr, 
ſtopt below, be immerſed into Water , 
and then unſtopped, the Water will 
heave as freely upward as it would 
otherwiſe downward , till it attain its 
own common level or Superficies , and 
{utable to its Motion 1s its Gravitation, 
which is nothing elſe but motzs, or cor4- 
tus ad motum, 

And beſides this appropriate Gravi- 
tation of Fluids, there 15 a certain pro- 
per and connatural Texture in Fluids , 

C 4 and 
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and eſpecially in Ayr, whereby the ſub- 
jected parts do ſuſpend ,- and hold up 
conſiderably the Superior parts from 
any conſiderable Gravitation , fo that 
n9 Body, or portion of ſpace lels than. 
the whole Baſe of the whole Fluid 45 
conſiderably prefled upon by any ſuch 
1maginary Column Commenlurated to 
the Baſe of the ſubjected Fluid, as hath 
been elſewhere obſerved, and will be 
further Illuſtrated in ſome of the 
tollowing Chapters, 

9. There 1s a common and allowable 
difference beween the pure Ayr, ſuch 
as may be in the upper Region., and 
that which is now commonly called 
the Atmoſphere, The former is fo 
pure and ſubtil, that the greateſt pre- 
tenders to the Ayrs Gravitation that I 
have ſeen, do not take upon them to 
to determin, that it hath any Weight. 

The Atmoſphere, is that portion of 
the Ayr that 15 the common receptacle 
of Vapours, and the Efiuvia of the 
Earth and Water, whereby it is leſs 
fubtil than the pure Ayr. 

Though ſome, ont of the confidence 

they 
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they have of their attaining the juſt pro- 
portion of weight between Water and 
Ayr, and the juſt proportion of weight 
between Mercury and W ater, and upon 
the high confidence they have of the 
juſt Equipozd;um between 29 Inches + of 
Mercury,and a Column of Atmolphere 
of the ſame thickneſs with the Column 
of Mercury, have undertaken,to define 
the juſt height of the Atmoſphere , ſome 
determining it to be juſt 7000 Fathoms, 
ſome 7 Miles; yet the Do&ors much 
differ among themſelves in their ac- 
count; ſometelling us, they take it to 
be 22 Miles high, others 50, others 
above 1co, 

And there mult needs be an excce- 
ding incertainty in this way of Com- 
puting it. For firſt, Though the juſt 
proportion of weight between the 
Quickſilver and Water 1s cafily and cer- 
tainly diſcovered to be truly as Aderſen- 
1s, and others, have accounted it , v7z. 
that one Cubick Inch of Mercury will 
juſt counterpoiſe 13 Cubick Inches and 
: of Water, yet the proportion of 
weight that Ayr bears to Water , (if it 

have 
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have any real weight at all,) is not to be 
exactly Calculated , whatſoever Expe- 
riments have been made thereof b 
HMerſennusand others; the former tel- 
ling us, that the weight of Water to 
Ayr, is as one to about 1300, the 
others telling us it 1s as one to 1000 , 
or at leaſt ſome ſmall proportion leſs, 
2. Admit the proportion were juſtly 
known, yet thole that take their' mea- 
ſure of the height of the Atmoſphere, 
or Gravitating Ayr, (if any ſuch be) 
by the ſuppoled Equipondinm , between 
29 Inches + of the ſulpended Mercury ; 
and a Column of Ayr commenſurate 
in thickneſs to ſuch a Mercurial Co- 
lumn, have bottomed themſelves, as I 
think, upon a falſe Foundation. 3. But 
if 1t were true, az they would have it , 
yet even upon their own principles , it 
15 extremely miſtaken and convinced 
by their own ſuppoſitions and Experi- 
ments, as ſhall be obſerved in the enſu- 
ing Chapters. 

And thus far to render my ſelf intelli- 
gible 1n my expreſſions 1a the future 


Inquiry, 
I 
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I ſhall only add ſome Matters that 
will be uſeful as to the point of Calcu- 
lation. 

The weight of Water 1s various, 
according to ſeveral places; Srevin 
tells us, that in ſome parts of Holland, a 
Cubique Foot of Water weighs 63 
ad - as I remember, Mr. Szixclere 
Computes it to 56 pound, and conſe- 
ſequently, a Cube of Water 6 Inches 
{quare, weighs 7 pounds; and I have 
by tryal found, that it weighs 7 pounds 
wanting two Ounces ; but the Stan- 
dard of 56 pound and 7 pound, ordina- 
rily ſutes the proportion of weight of 
thoſe two Bodies: Upon tryal, I have 
found the proportion very little diffe- 
ring, v:z. a Cube of 6 Inches ſquare of 
Water to weigh 7 pound wanting two 
Ounces , and conſequently a Cu- 
bical Foot to weigh 55 pound 4 
Ounces. 

Thereadieſt way to avoid Fractions 
and the long procels of Arithmetical 
Calculations, 1s by immerſing any re- 
=o or other Solid Body into a Vellel 

ull of Water, and to ſave that which 
:s 
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15 impelled over by the immerſion of the 
Solid Body, to dilcover the proportion 
of weight berween ſuch a Solid, and a 
Fluid of the ſame Moles or Dimenſi- 
ONS. 

The meaſure of a Cubique or Square 
Body , is by Multiplying the one lide 
into the other, to find the Area of In- 
ches; and by Multiplying the Area by 
the meaſure of Inches in profundity. 

The meaſure of a Cylinder is by 
multiplying half the Diameter into 
half the Circumference , which yields 
the Area, and Multiplying the Area (of 
Inches) into the number of Inches , in 
the depth of the Cylinder: I mention 
theſe Figures, becauſe the moſt ordina- 
ry and uſctul in Hydroſtatiques. 

Mercury 1s thirteen times and an 
half and ſomewhat more heavier than 
the like quantity of Water, asI have 
tound upon tryal : If it be taken four- 
teen times heavier, it will not be much 
out of the way, and avoids Fractions. 
And therefore upon that computation , 
i a Cube of fix Inches Square of 
Water weighs ſeven pound, a like 
Cube 
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Cube of Mercury will weigh 98 pound 
Averdupoiſe. + 

The often uſe of Mercury even in 
the Torrice/{zan Experiment , but eſpe- 
cially, where there 1s occaſion of tre- 
quent Superfuſion or Infuſion of Wa- 
ter in the operation, will certainly 
much alter its Texture , Weight , and 
Uſe, asI have Experimentally found. 

It 15 a' matter of great difficulty to 
avoid the ummifſhion of Ayr in the 
Torricellian Experiment , which will 
much dilorder the operations. 
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CHAP. III, 


yan” the Gravitation of Boayes ; 


and firſt, concerning the Gravitation of 


Fluids, in relation to Fluids of the ſame 
kind and conſiſtence: And therein alſo, 
firſt of the Gravitation of Water upon 
water. 


LL heavy Bodyes have a Phyſical 

Gravitation belonging to them , 
as the natural effe&t of that Gravity ; 
for Gravitation is either Motion , or 
conatus ad motum , which is the natural 
effect or action of Gravity. 

And yet although the parts of all 
continued Homogeneal heavy Bodies 
participate of the ſame common. Gra- 
vity, that is common to the whole 
Continuum ; Thoſe parts Are impeded 
in their actual or ſenſible Gravitation 


one upon another , by the ſupport that . 


each inferiour part gives to the ſuperi- 
our parts , as the upper parts of a Cube 
of Lead do not actually Gravitate upon 
the 


| WE <b- __ © WHT CER 


$6. Ode is hs 


Torricellian Experiment. 31 
the inferior parts, becauſe the upper are 
Mechanſcally impeded by the lower , 
from their actual Gravitation upon 
them; yet every Atom thereof con- 
tributes to the Gravitation of the 
whole upon the Scale. 

But if the Solid Body be not all of 
the ſame conſiſtence, but the lower are 
of a lighter or more laxe Texture, or 
conſiſtence than the upper , there the 
upper parts will not only Phyſically and 
really , but Mechanically and ſenſibly 
Gravitate upon the lower , according 
to the meaſure of their exceſs of weight 
and ſolidity above the lower, as if the 
upper part of a concrete Cube conſiſts 
of Lead; and the lower parts of Clay, 
in proceſs of time, at leſt the upper will 
crumble away and decay the lower, 
by their more prevalent Gravitation , 
and the imparity of the reſiſtence and 
ſuſtentation of the lower. 

Touching the Gravitation of Fluids 


upon Fluids, of the {fame kind and con- 


liſtence, I ſhall premiſe ſomething , and 
firlt, concerning the Gravitation of 
Water upon Water, and then of Ayr 
upon Apr, It 


32 Obſervations touching the 
It ſeems clear, that the upper 
arts of Water do not actually or 
ſenſibly Gravitate or preſs upon the 
lower parts of Water , uy do indeed 
Gravitate ad ponds and Phylically upon 
the lower. ſo as to make the whole hea- 
vier, but they do not Gravitate ad m2o- 
tw, or ſenſibly: That which per- 
{wades me hereunto 1s Reaſon and Ex- 
perience, or Obſervation. 
(Fig.2.)ForReaſon,I alledge,that if the 
upper parts, ſuppoſe the Cube of Wa- 
ter C ſhould Gravitate ſenſibly upon D, 
and conſequently upon Z, in the Veſlel 
of Water A B, it mutt either be by 
diſplacing of D and E from rheir politi- 
on, and {0 C to ſubſide 1n the place of D, 
and after 1n the place of EZ, or elle it 
mult be by Compreſling of D into a 
ſhallower ſpace ; but it can be neither 
of thele, and therefore it cannot ſenfi- 


bly or a4 z2otum, Gravitate upon D; and- 


conſequently upon, 
As to the firlt Propoſition , we can- 


. not, that I know of, think of a third; 


It 15 true, it hath a Gravitation «a pox- 


aus , becaule it adds the weight of a 
Cube 
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Cubeof Water to the common weight 
of the Water, but as to any lenfible 
Gravitation, or Gravitation ad :ctu 
it is otherwi1le. 

As to the minor Propoſition , it con- 
fiſts of two Parts; 1. An Excluſion 
of the diſplacing of D: 2. An Exclu- 
ſion of its compreſſion or contraction 
in height. 

I. It cannot remove D from the 
place it holds, becauſe the Cube of 
Water C 1s of equal weight and folidnels 
with that of D, and it mult be either 
a Body intrinſecally or at leaſt extrinſe- 
cally heavier than D , that mult make 
D giveplace to it. 

It it be (aid that D may get out of 
either {ide, and ſo give way to the prel- 
ſureof C. that cannot be , for the Col- 
lateral or Tranſverſal Column of either 
ſide, as {ſtrongly compreſleth D as the 
CubeC, becaule each fide 1s not only 
preſſing with its lateral preſſure againſt 
the ſides of D, But there impends up- 
on that lateral Column a Cube or Co- 
lumn, of equal height with C, and prei- 
{erh as hard upon it. 

D 2, Again, 


. not, that I know of, think of a third; 
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It ſeems clear, that the upper 
arts of Water do not actually or 
ſenſibly Gravitate or preſs upon the 
lower parts of Water , ny do indeed 
Gravitate «d pozdrs and Phylically upon 
the lower, ſo as to make the whole hea- 
vier, but they do not Gravitate ad mo- 
tm, or ſenſibly: That which per- 
{wades me hereunto 1s Realon and Ex- ! 
perience, or Obſervation. 
(Fig.2,)ForReaſon,] alledge,that if the | 
upper parts, ſuppoſe the Cube of Wa- \ 
ter C ſhould Gravitate (enſ1bly upon D, \ 
and conſequently upon Z, in the Veſlel. 2 
of WatefA B, it muft either be by © 
diſplacing of D and E from rheir poſiti-. © 
on, and {© C to ſubſide 1n the place of D, 
and after in the place of Z, or elle it © 
mult -be by Compreſling of D into a 
ſhallower ſpace ; but 1t can be neither la 
of thele, and therefore it cannot ſenft- 
bly or ad 2zotum, Gravitate upon D; and 
conſequently upon E, PI 
As to the firlt Propoſition , we can: th 
Ir 15 true, it hath a Gravitation «4 pox a 


axs , becaule it adds the weight of 1 let 
Cubs 
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Cube of Water to the common weight 
rx of the Water, but as to any len{ible 
e Gravitation, or Gravitation 44 ct 
d itis otherwile. 

n As to the minor Propoſition , it con- 
a. fiſts of two Parts; 1, An Excluſion 
o. Of thediſplacing of D: 2. An Exclu- 
r. lion of its compreſſion or contraction 
x. in height. 

I. It cannot remove D from the 
he Place it holds, becaule the Cube of 
7a WaterC is of equal weight and folidneſs 
D, With that of D , and jt mult be cirher 
Te]. 2 Body intrinſecally or at leaſt extrinſe- 
by cally heavier than D , that mult make 
;ti- Þ giveplace to it. 

Dp, 1 itbe (aid that D may get out of 
it Either fide, and ſo give way to the prel- 
, {ureof C, that cannot be , for the Co]- 
her lateral or Tranſverſal Column of either 
; tide, as ſtrongly compreſleth D as the 
1nd GubeC, becaule each fide 1s not only 
preſſing with its lateral preſſure againſt 
an. Fhe ſides of D, But there impends up- 
rd, 9n that lateral Column a Cube or Co- 
por lJumn, of _ height with C, and prei- 
f , {eth as hard uponiit. 
bt D 2, Again, 
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2. Again, if C ſhould actually and 
{ſenſibly Gravitate upon D , and conle- 
quently C and D upon E, and fo C ſhould 
ſubſide, that which is driven up would 
poſſels the place of C, and then that 
{hould ſubſide again , and other ſhould 
lucceed in its place, and ſo the =_ 
ſhould be in perpetual Motion , whic 
is not only contrary to common Senſe 
and Experience, but to Reaſon allo. 

3. Again, (which 15s but a various 
Explication of the firſt inſtance ) it 1s 
not poſſible tor a,Body of equal weight 
(ſuch as CistoD) to1umpel or drive out 
of its place a Body of the ſame equal 
weight, for the reſiſtance is as ſtrong 
3s the power that ſhould move it, 
which neceſſarily mult givereſt , for if 
the Cube D be driven out of its place 
unto a higher Superficies, it mult be 
driven up by a greater weight than it 
felt, otherwiſe it will never obey it, 
nor yield to it, 


Some therefore finding theſe diff. 


culties, have reſorted to the ſecond part, 
namely , That the Cube D 1s comiprelt 
into a ſhallower conſfiſtence; But this 
cannot be neither, Firſt, 
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Firſt, if it be compreſſed down- 
wards; namely , between C and E, and 
alſo Ebetween D and the Fund, then 
| it muſt be compreſt narrower alſo, be- 
; caule for the reaſon before given, the 
| lateral preſſures againſt the ſides of D 
/ mult be as effectual as that upon the 
1 upper Baie of D, which would make 
e ſtrange work. 
Secondly, Though the quality of 
s Ayr be ſuch, as it may be capable of 
S Compreſſion , yet Water 15 utterly 
it: { uncapable of 1t, if welaya weight of 
it 2 hundred po mnd upon a Vellel of Wis- 
al ter, indeed | 1 it do not compreſs the 
g whole Supericies of the Water entirc- 
t, Iy, It wall drive it up where it dorh 
if not preſs, bur if 1t ſtrictly cover the 
ce whole Suverfcies of the Water, 1t will 
be never prel3 1t ſhallower. 
it Thirdly, Ir is more evident to Ex- 
it, Pericnce , that the lower parts of rhe 
Water are not preſſed by rhe upper: 
- ' For firſt, Tf it ſhou!d be fo, a Tube of 
rt, Water, ſuppole ten Foot long, filled ard 
eſt clotely ſtopped at both _ wou'd 
his break the Glatis, if it Lap Hortizontally, 
vis D 2 OL 
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orif a reclined Tube were exactly fil- 
Iced, yet being {et up perpendicularly, it 
wou'd leave a vacancy , which it wall 
never do, notwithſtanding the preten- 
ded Acceſſion of the Gravitation of | 
Ayr to boot. Again ſecondly, Let any ( 
man try it in a Tube of Water of con- 
fiderable length, and pur in a little « 
button of Wax, incloſfing a peece of \ 
Lead to make it fink, it will fink to c 
the botrom of the Water, rather with c 
ſonic little degrees of Acceleration, the c 
Iywerit delcends, which could never t1 
be, it the Water were more compad& fi 
and preſt below than above. tl 
As to Experiments and Obſervati tl 
ONS, 1t 15 agreed by all perſons, tha 
have treated of Hydroſtatiques , that] Sc 
know, only one excepted, That if : w 
Solid Body, fuppole of Wood , & of 
equal weight with the like quantity o fio 
Watcr, be placed in Water, 1t will ref {ul 
in all Po{ittons under the Superficies « po 
the Watcr, wich could nor poſſibly be me 
it the Water towards the bottom wer be 
more compretled than it is towards tht di 
Superiicies : This 1s agreed by Arch: 
meac: 


Uli 
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medes, the Malter of Hydroſtatiques, in 
his Book, De 1: 1aentibis Hunmao , by 
Stevia, in his Hyareſfatical Elezrents, 
Prop. 4. By Mr. Salle Mr. Boy!, and 
others. 

Only a late Author, in his Tiyareſf -- 
cal Theorems, tells us, that (ucit 2 Solul 
will emerge lo, that its uppcr SUuPCrit- 
cies will be contiguous to the Supcrtt- 
cies of the Watcr ; And this ke con- 
cludes, not ſo much upon I1s Obſerva- 
tion or Expericnce, for ought I cin 
find, as upon this very ſuppoſition, tur 
the Water below 15 more cumprettcd 
than that above. 

It js a difiicult matter to find 2ny 
Solid by its own fpeciftical uniform 
weight, to be jult equ al to the v eifht 
of a bulk of Water of an equal dimen- 
ſlonto1t, without application of ſome 
ſubſidiary ſupplycs to equal it, which 
poſſibly may make the Experi- 
ment it ſelf uneftectual, yer upon the 
belt tryal I could make by fach ſub. 
diary applications, I rather find ſuch 
an Equiponderating Solid rather to be 
apt to {ublide to the bottom , thi n 
emerge to the top. D. ; -Þ 
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2, Again, the next Experiment 
which I ſhall mention , ſhall be that of 
the ſame Author, in Tis ſeventeenth 
Experiment , wherein, if I underſtand 
him aright, he contradi&ts what he had 
delivered in his fifteenth Theorem : 
vis, If a Glaſs bubble with a lon ſtem 
turned up, heated, and ther the ſlem Her- 
metically ſealed and depreſſed into the wa- 
ter, by a convenient weioht of Lead, and 
the Bubble tyed with a ſtring to the Beam of 
a Ballance, with ſo much weight as might 
connterpoiſe the Bubble, then the ſlem brs 
ken with 1 Forcepr , whereby the Water 
entred and half filled the Bubble , the Bub: 
ble ſubſided and required an addition of i 
farther connterpoiſe of 4 Drams and 38 
Grazns, to reduce it to ay Equilibrium 
then the Bubble taken out, and the Wate 
driver out of 1t, weiahea 4 Drams and 3c 
Grains: This 1nitance being given by 
a worthy Perſon, to prove, that Water 
weighs 1n Water : But the Author, in 
anſwer thereunto, clearly evinceth 
that the Water in the Bubble is ſup 
ported by the ſubjacent Water, anc 
concludes evidently thereupon , that 


Watd 
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Water weighs not in Water. : 

3. Again, if Water ſhould ſenſibly 
Gravitateupon Water, it muſt as ſen- 
ſibly Gravitate upon any Body fub- 


jected 1n it, oy if 1t be at the 


Baſe or fund of the Water : But the 
Experience of divers, of the 2gility of 
Fiſh of a great breadth , lying at the 
bottom of the Water , and infinite 
more, do ſufficiently evince, that the 
weight of the ſuperior parts of Water 
Gravitate not upon the interior parts, 
with any ſenlible preſſure, for if it 
ſhould, 1t muſt of neceſſity Gravitatc 
upon the interjacent Water , lying, be- 
tween the uppermoſt Cube and the Bo- 
dy; andit it ſhould doo, it muſt con- 
ſiderably Gravitate upon the ſubjacent 
Body. 

But this Non-gravitation of Wwates 
upon Water, or upon ſubjected Bodies, and 
the reaſons thereof, 1 have elſew here 
examined. 

(Fig. 3.) An excellent Perſon , in the 
firſt, Rs, and laſt Chapters of 7-- 
droftatical Paradoxes , th endevourecd 
to prove the actual Gravitation of the 
D 4 f[UDCTIOY 
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ſuperior parts of Water upon the infe- 
Tior, by three inſtances, viz, If in the 
third Figure, the Vellel LB be filled 
with Water unto the Superticies c 4, 
2nd then the Tube be by ſuction filled 
with Oyl of Turpentine (a Body ligh- 
ter than {ſo much Water ) be {topped 
nimbly at the top , whereby the Oyl 
remains ſuſpended, and then the lower 
open end be immerſed in the Veſſel of 
Water unto any depth, ſuppoſe #H, 
and then the Finger be removed from 
G, the Superficies of the Tube, the Oyl 
w1ll be kept up to ſuch a height as may 
counterpoile the like Column of Water 
13 the Veſlel ; and if it be immerſed 
lower, the Qyl will riſe in the Cube 
confiderably higher, and if it be lifted 
up higher, nearer to the Superficies of 
the Water, the Oyl will ſubſide lower, 
and dilcharge part of it ſelf into the , 
Water, becauſe then the like Column | 
of Water 1n the Veſlel grows thorter, 
and hatha leſs counterpoile to the Co- 
lur2n of Oyl in the Tube, which he 
concludes to bz a concludent evidence 
of the various degrees of Gravitation 
of 
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of the Water upon tne various 1magi- 
nary Superficies thereof. The ſecond 
inſtance is like it, namely, That if 
the ſame Veſſel were filled with Oyl to 
the Superficies C D, and the Tubeg filed 
three or four Inches with Water by 
ſuction , and the upper end g nimbly 
ſtopt with the Finger , and then the 
lower end Himmericd in the Oyl , the 
deeper it is immerled, the higher the 
Superficies of the Water in the Tube 
will remain ſuſtained , and the nearer 
it 15 brought to the Superficies, rhe 
lower it will ſubſide, by realon of the 
varions degrees of Gravitation of the 
Oyl 1n ſeveral imaginary Superficics 
though at the higheſt elevation of the 
Tube of Oyl, in the firſt inſtance, the 
Oyl, in reſpect of its lels Gravity than 
Water, will fit (omewhat higher in the 
Tube than the Superficies of the Wa- 


| ter; and the Water in the Tube, in the 


lecond inſtance, will ſit lower than the 


' Superficics of the Oyl, becaule excee- 


ding it, quantity for quantity in ſpeci- 
fical Gravity. 3. The third is that 
of the valuc , which deeply immerſed 

in 
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in Water, the cover of the value will 
be ſuſtained by the Gravitation of the 
Water, with a conſiderable weight ap- 
pended to it. 

But it ſeems to me, that theſe Expe- 
riments concludes nothing to this bu- 
ſineſs ; but only evidence a reliſtence 
of the Water to that Bady which will 
raiſe 1ts Superficies, For it 15 appa- 
rent, that there 1s required a preſſure; 
or force, to raiſe the Body of Water 
toa higher Superficies , exceeding the 
weight of ſo much Water as 1s {o im- 
pelled higher than before, or at leaſt 
equal to 1t. 

Now the preſſing down of the Tube 
of Oyl1nto the Water , or the Tube 0 
Water into the Oyl, raiſeth the Super 
ficies of the Water or Oyl ſo much a: 
the Tube 1s impreſled into the Water. 
namely, a quantity of Oyl or Wate 
inthe Veſſel, equal to the Body impref 
{ed and ri init, 15 raiſed there 
by, and put out of its former place 
which it contends againſt , by a Reni 
tence reliſtence , or contrary preſſure. 
and as the leſs of the Tube is Rn 

Lil 
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the leſs Liquor in the Veſlel is moved 
up; ſo the more of that Body 1s im- 
merled , the more 1s prefled up, and 
conſequently , the greater preſſure is 
made upon the Water, the lower it 1s 
immerled , becauſe it takes up more 
room in the Water, and a greater force 
is thereby exerciſed, to the elevation of 
a greater quantity of Water, andthat 
Water, the more it 1s, hath the more 
accidental weight, or rather, refiſtence, 
againſt that force which thus raiſeth it 
up above its common ſuperficies, which 
before 1t obtained. 

And that this 15 the true reaſon of 
it, and not the various Gravitations of 
the ſuperior parts upon the inferior, 
icems evident by this one inſtance, 
which becauſe it will be uſeful hereaf- 
ter, upon other occaſions, I ſhall here 
infert more largely, though the thing 
be commonly known. 

I filled a Tubeof Lead of fix Inches 
Diameter, and four Foot deep, and cloſe 
at the bottom with Water; And took 
a Porringer of Pewter, five Inches 
Diameter, and about two Inches deep, 

and 
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and filled it with leaden Shot, and pou- 
red Water into it, to fill up the chinks , 
and making four holes, I ſuſpended 
it witha Packthrid, like the Dith of a 
air of Scales, and exactly weighing 
it, and the Shot, Thred, and Water, it 
weighed all exactly 78 Ounces, wan- 
ting of an Ounce; then ſuſpending 
the Diſh with a Packthrid , to the end 
of the beam, I ſet it down 40 Inches 
deep into the Water, below its Super- 
ficies, and it loſt its weight, by the 
re{iſtance and craflitude of the medinm , 
Utz, the Water 9 Ounces + of its 
weight in Ayr; and ſo weighed 68 
Ounces, and near about 5 of an Ounce; 
and juſt the ſame weight it held , when 
raiſed 15 Inches, when raiſed 28 Inches, 
though 1t was then within 12 Inches 
of the Superficics, but at laſt , when I 
railed it 12 Inches higher, fo that 
the Superficies of the weight was 
equal with it, and yet it loſt not above 
s of an Ounce; which I decrement, 
was, as I think, becauſe poſſibly the 
four {trings that ſuſtained it were not 
now under Water. 
What 
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W hat then is the reaſon why , when 
the Tube of Oyl or Water is ſunk 
lower, the prefſure of the Water is un- 
equal « and why in this inſtance, the 
weight of the Diſh 15 no more charged 
with the weight of the Water, at 40 
Inches, than when juſt even with the 
Superficies of the Water : I lay it 1s 
not the Gravitation of the ſuperior 
parts of the Water upon the 1nterior, 
tor then my weight of 5 Inches Di- 
ameter could never keep the ſame 
weight at 40 Inches depth of Water , 
at 12 Inches depth, and juſt at the Su- 
perficies ; but the true reaſon 1s, becauſe 
in the weight of thz Porringer andShot, 
being the ſame bulk at 40 Inches deep , 
as at the very Superficies, drives up no 
more Water out of its place at one 
ſtation, than another, namely , a bulk 
commenſurate to the bulk of the 
Porringer, Shot, and included Water , 
which 1s the ſame, both at the fund of 
the Tube, and when its Superficies 15s 
contiguous to the Superficies of the 
Water: But in the inſtances of the 
Tube, it it were ſuppreſſed an Inch 
Dia- 
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Diameter, when it 15 1nmerled an Inch 
its pozext1a, lifts up but a part of Water 
commentlurate to that Inch, and there- 
fore the reſiſtence,or Renitence between 
the Tube, and the Water, 1s but little, 
but when it is immerled ten Inches, 
there 15 ten times more Water driven 
up, and therefore the Renitence 4s the 
greater, and impels the Liquor included 
in the Tube the higher , But this con- 
cerns nothing the weight of Water in 
its quiet conliſtence : His other Expe- 
riments, 1n order to the proof of the 
Gravitation of Water upon Water , I 
ſhall conſider 1n the fifth Chaprer. 


pan 4 
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C- CHAP. IV. 


2: Concerning the Gravitation of the Cyr 
'P upon CAyr, or any ſubjetfed Bodies in 


N Wd, 


ed He Queſtion in hand concernes 
n- not Ayr put out of its ordinary 


in texture, but touching the free Ayr, 
e- wherein Men and Animals live and 
he breath. 

'] And now to ſtate this Queſtion a- 
right, we muſt conſider, 1. What the 
Queſtion is not, and 2. What the Que- 
{tion1s. 

I. The Queſtion is not whether Ayr 
compreſſed and thruſt together, hath a 
weight in it that may put it into a con- 
ſiderable Gravitation pon other Ayr, 
\P, either not compreſſed at all, or leſs 
compreſled ; for it ſeems very proba- 
ble by the Experiments of thele Ex- 
cellent Men, Merſennus, Shottus, Mr. 
Boyl, and others, that have ſct them- 
ſelves untotryals, in order to this in- 


quiry , 
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uiry, that {uch a Gravitation may and 
doth happen by the compreſſion of Ayr 
in Aolipiles and Wind-guns, that ſuch 
Ayr may have a pretty evident prepon- 
deration toſo much tree and common 
Ayr. 

2. Neither 1s it the Queſtion, whe- 
ther there may not be, or are not 1ater- 
{perſions of Vapours Effiuvaz, and Ejjlu- 
V14, or other Molecule even in the tree 
and common Ayr , that conſidered :n 
themſelves, have a preponderation even 
to the Ayr it ſelf, tor although the 
ſtrict intermingling, 1aterweaving, and 
contiguation of {ome Vapours and 
Eifiuvia, grofler and weightyer than the 
Ayr itſelf, may enable the Ayr to ſu- 
ſtain and bear up many of thele groſler 
Bodies, (as Water oftentimes ſuſtains 
minute Bodies, or Gravels of Sand ſpe 
cihcally heavier than the Water) yet 
we every day ſee, that if theſe portions 
of interſperſed Yapours or Effluvia, 
grow too heavy for the Ayr to ſuſtain 
them, they are precipitated out of it, 
and ditcharge themſelves upon the 
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Earth, as we ſce 1n Hail, Snow, Rain, (t| 


2nd 


It, 
the 
410, 


4nd 


Torriceli;az Experiment. 49 
and Miſts, 3. Neither 15 the Queſtion, 
whether a portion of the free Ayr, tepa- 
rated and disjoyned from all commu- 
nication with the foreign Ayr, hath any 
Gravitation or n9, for it ſeems to me, 
that it may have, by tuch a ſeparation an 
actual Gravitation, which 1s not by rea-” 
ſon that it acquires any new quality or 
acceſſion of weight, than it had before, 
but by reaſon of tuch ſeparation it doth 
Removere prohibens of 1tS actual Gravita- 
tion; namely, the contignation that it 
hath with the common Ayr, into and 
with which it was in continuity , 
it was interwoven, and that little 
inconfiderable Gravitation that it natu- 
rally and ſimply conſidered hath , is 
overmatched and broken by thoſe inter- 
veining Filaments of the reſt of the 
Ayr, with whichit is in continuity, 
And therefore I do think, that if 
Ayr of the ſame conliftence with the 
Ayr we livein, were freely let into a 
Bladder, which we will per 7mpeſebile 
luppole to be deſtitute of all weight , 
ſuch a Bladder of Ayr, thus filled , 
(though without the help of i»fatien, 
E by 
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by our /oges, which muſt needs carry 
with it ſome fuliginous Ingredients, ) I 
ſay, ſuch a Bladder of Ayr would fub- 
fide in the fame common Ayr out of 
which it was taken, and would Gravi- 
tate upon the Ballance, more than the 
like quantity of free and open Ayr 
incumbent upon the other Ballance. 

Nay farther I dare adventure to fay, 
That if we could ſuppole a Tube, open 
at both ends, fo long , as to reach from 
the top of the Armoſphere, unto this 
Earth, ſuch an included portion of Ayr, 
ſevered from communion with the 
Atmoſphere, would have {me Gravita- 
tion more contiderable perchance , 
than we have ever telt from theopen 
Ayr. 

For I do much attribute the exclu- 
ſion of all ſenfible Gravitation of the 
tree Ayr, to that mutual interweaving 
of the Filaments of Ayr one into anc- 
ther, like a vaſt Net, with ſmall Maſhes 
or ixterſtitia, filled gradually with parts 
more and more ſubtil; and this contig: 
nation ſuſtains and keeps the parts of 
it from that ſeparation, that AY 
| ene 
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the interpoſition of a groſſer body 
would intercept: And although Wa- 
ter, in reſped& of its weight and texrure, 
be more {ubject to disjoyn from the reſt 
of its body, than Ayr 1s , we ſhall find 
in the next Chapter ſomewhat Analo- 
gous to this, even 1n a conliſtent Body 
of Water. 

4. Neither is it the Queſtion , whe- 
ther even the free Ayr it {elf may have 
ſome intrinfique Gravity , though ad- 
mirably little and inconliderable ; for 
if we do ſuppoſe the compreſſion of 
divers Particles of Ayr may render that 
compreſſed Body of Ayr ſenſibly hea- 
vy, we may not wholly exclude thoſe 
Particles from all kind of Gravity be- 
tore compreſlion, for no weighty Body 
can ariſe from the coalition of ſuch 
parts as had no manner of Gravity 
before. 

5. Nay, yet farther, the Queſtion 15 
not, whether as the free Ayr harh ſome 
intrialique Gravitation ; ſo neither is 
ttthe Queſtion, whether this free Ayr 
hath not ſome, though very inconſide- 
rable- mealure- of actual Gravitation : 
E 2 NI 
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1: is not impoſſible but it may have 
ſome, though ſcarce perceptible to 
ſenſe , notwithſtanding all the 1nter- 
{pertions-and mixtures of Vapours and 
Effiuvia trom the Earth and Water, 

But the Queſtion is , whether the 
free and common Ayr , wherein we 
live, which is commonly called At- 
molphere , extending upwards about 
ſeven Miles or more , hath any ſenſible 
actual Gravitation upon the lower 
World. 2. Admit ihave; wherher 
any detcrminate portion of that Atmo- 
ſphere, as a Column or inverted Cone, 
tor the purpole, of tix Inches ſquare at 
the Baſe, hath any actual Gravitation 
upon the ſubjected Bale, upon which it 
is {uppolcd to reſt. . 3. Admit 1t hath, 
whether that Gravitation be of any 
conliderable, and of what moment. 

Before I come to diſculs the Queſts 
ons themſelves , it will be neceſlary ro 
repeat ſomewhat that I have before 
{aid, touching the proportion of Gra- 
vitation, that is alloted to a portion of, 
tor inſtanceof fix Inches ſquare of the 
Atmoſphere, when it pertingeth near to 
the Supecrficics of the Earth, A 
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A Cube of Water, ſix Inches ſquare. 


contains 216 {quare Inches, and upon 
the exact Calculation of thoſe that have 
tryed it, weighs juſt ſeven Pounds, and 
a Cube of twelve Inches ſquare of 
Water weighs 56 Pounds. 

A Cube of Quickſilver weighs four- 
teen times as much as the like quantity 
of Water , though AJerſennus, and 
lome others, nearer to the truth , com- 
pute 1t to be thirteen and 3, bur I will 
make my Calculation by fourteen , to 
avoid Fractions, 

The conſequence whereof will be, 
that a Cube of ſix Inches [quare of 
Mercury, will weigh 98 Pounds, which 
1s fourteen times as much as the like 
Cube of Water. 

The conſequence whereof is, that 
tourteen ſuch Tubes of Mercury weighs 
1372 pound. 

In the Torricelian Experiment , the 
Mercury 1s ſuſtained to the height of 
29 Inches *, toavoid Fractions , let us 
reckon it 30 Inches, be the Column 
never io large. 

If the Column of Mercury be fix 

E 3 Incnes 
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Inches ſquareat the Baſe , then there 
will be five ſuch ſquare Cubes of Mer- 
cury in that Column will weigh. 499 
Pounds: According to the late Phi- 
!ofophy, this Column of Mercury is 
counterpoited with a Column of the 
Atmoſphere of {1x Inches {quare, and 
extending from the reſtagnant Mercu- 
ry to the upper ſurface of the Atmo- 
ſphere. 

And conſequently , this Column of 
Ayr or Atmoſphere, doth actually gra- 
vitate with a weight of 490 Pounds , 
upon the reſtagnant Mercury, and real- 
ly and actually weighs as much as that 
comes to; and conſequently , when | 
hold a Trencher in my hand of fix In- 
ches {quare, there is incumbent upon it 
490 Pound weight of Ayr, though 
there be found a help in that caſe to 
ſupport it, by the recoyling Column of 
Ayr, commenſurate to- It; whereo! 
in 1ts due place. 

And this 15 the ſuppoſition I contend 
ag4inſt in this paper, viz, that 1. The 
whole Body of the Atmolphere hath no 
conſiderable Gravitation either upon its 

OWN 
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own parts, or upon the ſubje&ted Body 
of the Terreſtrial Globe, much lets 
ſuch a prodigious Gravitation as 1s 
here ſuppoſed. 2. If it had, yet any 
given portion or Column of the At- 

moſphere, hath no ſuch Gravitation. 
Touching the Gravitation of the 
whole Atmoſphere in general, upon the 
Terreſtrial Globe entirely , I ſhall not 
ſay much, becauſe it is not capable of 
Experiment , only my reaſon and ſenſc 
ſuggeſts 1t to me, that it 15 neither evi- 
dent nor likely to be of {o vaſt a Gra- 
vitation as the late Philolophers attirm, 
Firſt, I confeſs I am none of thoſe 
Adepts in Philoſophy , that can tel] us 
how to ſolve all the effects in Nature . 
without recourle to the infinite W1i- 
dom, Power. and Goodneſs of the Glo- 
rious God , who certainly knew better 
how to frame the World, and fix the 
Laws of Nature, than the wileſt of 
Men or Angels. I muſt confeſs, I know 
not how to reſolve the reaſon of thc 
Motion of weighty Bodies downward 
nor why or how cither the Sun holds 
tis regular Motion, if the Hypctheſis 
E 4 OY 
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of Ptolemy be true, or why the Earth, 
as other Planetary Bodies, holds 1ts re- 
gular Motion , it tne Syſteme of Coper- 
nicas, and Galilewr, be true, and a thou- 
ſand ſuch inſtances; but into the primi- 
tive diſpoſition and ordination of the 
Moſt Wile . Powerful, and Soveraign 
Lord and Maker of the World , who 
hath fixed the Order and Law of Na- 
ture, by his Soveraign Fiat, with the 
molt exact accommodation of 1t to the 
concerns of the Univerle, and all 
the parts thereof, and with moſt in- 
comparable Congruity. Thus Sove- 
raign Architect, that hath made all the 
parts of this Muzadrs afpectabilis 1n Or- 
der, Weight, and Meaſure, and deſigned 
the Earth and Ayr, for the habitation 
and uſe of Men, and all other breathing 
Animals, and hkewile for Vegetables , 
hath ſo ordered and digeſted the texture 
of the Ayr, that the interior part 1s 
more grols than the ſuperior , and fit- 
ted for nouriſhment and reſpiration; 
the upper parts moreſubtil,and pure,and 
I1ght, and deſtined to other uſes, hath 
patlanced the Ayr, ſo that the more 
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light and ſubtil parts are inclinable per- 
chance, more to alcend ; and the lower 
parts ago” more laden with Parti- 
Lesof a groſler allay , and fo poſſibly 
thereby inclinable to ſubſide, and he 
hath connected the more ſubtile, and 
the more Feculent parts thereot, ſo 
together, that they hold an Equilibrium 
as a {tate and poſture more lerviceable 
to the ends and uſes he deſigned for it, 
and for which they lerve : The procee- 
ding of this Soveraign Archite& in 
the Frame of this great Building of 
the Univerſe, not being like to the 
Architecture of men, who begin at rhe 
bottom ; but he began at the Roof, and 
Builded downwards, and 1n that pro- 
cels, (u{pended the 1nferior parts of the 
World upon the ſuperior. But this 
kind of reaſoning, I know, 1s not grate- 
ful to the palate of the preſent Philofo- 
phers, Itheretore proceed. 

Secondly , Theretorel lay, that the 
common appetrances of the World, to 
taras they are obvious to our common 
ſenſes, contradicts this immenle, nay, or 
any conſ:derable Gravitation of the 
Atmou- 
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Atmoſphere upon ſubje&ed Bodies , It 
is hardly conceptible, how Birds could 
raiſe themſelves upon their _ , and 


keep themſelves in free Ayr, 1t a bur 
then perchance of above 1000 pound 
weight ſhould lie upon their Wing 
and Bodies, it were not poſſible tor 
me to breath, to walk , to {tand upor 
my Feet, if at every time I open m) 
Mouth , a Column of Ayr of thre 
hundred pounds weight were preſli ng 
into it, it would tare open the valves 0 
my Larinx, and blow up my Stomac! 
and Intrals,like a Bladder, and break m 
Ribs, if it had an admiſſion , and if 1 
had not the circumyacent preſſure « 
the Ayr, would preſs me to death 
Thele and the like inftances render thi 
prodigious Gravitation of the Ay 
incredible to us vulgar Souls , that at 
apt to credit our ſenſes. 

But I very well know, that the 
will be faid to be vulgar common pl: 
ces, and that they have many hanc 
{ome Solutions of theſe common diff 
cul ties, 


And it is true, I very well know 
the 
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they have colourable Solutions for 
thoſe ſenſible occurrences, as the ſup- 
poſed counterpoile of included Ayr , 
and of the recoyling Columns of Ayr, 
which I ſhall in due time conſider. 

But I do reply, that though theſe 
common inſtances perchance amount 
not to demonſtrations of the untruth 
of the Hypotheſis, yet they do require 
a very great and very clear evidence to 
encounter even thoſe vulgar experien- 
ces; and therefore, if any Solutions 
offred of them, are not perfectly con- 
cludent, but ſtrained, and the inſtan- 
ces they give in their favour , are capa- 
ble of any other Solution, than this 
which is lo viſibly and apparently con- 
trary to our ſenle ; ſuch Solutions and 
ſuch inſtances are too weak and 1mpo- 
tent to build ſuch uncouth concluſions 
upon. 

Thirdly, Therefore I ſay, there is 
not any one inſtance. or experiment , 
thateverT yer heard of, for the evincing 
of this imaginary Gravitation of the 
free Ayr , but is readily capa 2 
more ſytable Solution more ad ly 
fred 
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fitted to the Phenomenon , and leſs in- 

cumbred with difhiculties than rhis 

new Solution, by the Gravitation and 
) 


Elatory of the Ayr. I ſhs!l refer my 
{elf herein to Mr. Lis his Ir 0” Iz- 
ſeperabilitate Corporum: And 11." 4'y 
Fabri, in the 6** of his late Phrloſophrcal 
Conferences, wherein all the initances 
given from the Mazdeburg Engin, and 
the Engliſh Ayr Pump, and particularl 
the Torricellian Experiment, are inf 
ciently and much more ſatisfactory and 
naturally folved , without recourle to 
this imaginary Weighr or Spring of 
Ayr. 

And there areabove an hundred Ex- 
periments of this kind and nature, 
which can never by this ſolution be ex- 
plicated (without intolerable torture of 
them) ſome inſtances whereof we ſhall 
in due time remember. 

But omitting more that may be re- 
plyed 1n general to the common Gra- 
vitation of the Ayr, Ithall more par- 
ticularly and cloſely apply my felt to 
rf1 nd, 

2FET hieretore , admitting it were 
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poſſible to ſuppoſe the whole Body of 
the Atmoſphere might Gravitate upon 
the Earth in general, yet no one par- 
ticular portion of the free and common 
Ayr, impending upon any one determi- 
nate Superficies, can at all or at leaſt can 
ſenſibly or conſiderably Gravitate upon 
any determinate Baſ#s. 

And the reaſon ſeems to me to be 
this, becauſe although we ſhould admit 
a conſiderable Gravity of a portion of 
Ayr taken, divided and ſeparated as 
one intire ſeparate Groſs Body ( as in a 
Bladder, a Glaſs Bubble , or the like ) fo 
that it partakes of the common quality 
of heavy Bodies , yet there1s a peculi- 
ar preſſure or Gravitation belonging to 
this ſubtile Fluid Body, which hath its 
lines of direction every way within the 
compals of its own extream Superficies, 
whereby that perpendicular Gravita- 
tion, which 15 common to all Bodies , 
1s corrected, abated, and in a great mca- 
ſure ſuſpended. 2. Becaule that if 
there were no ſuch allay given to its 
common perpendicular Gravitation, by 
Its proper Motion or Gravitation of its 
OWN ; 
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own; yet the Ayr being one continued 


Body, and fo interwoven and mortaiſed 


as it were, one part in another , the 


other parts of the Ayr that are cont 
guous every where to the Earth, d 
{uſtain and bear it up , like the ſides 
an Arch, from any ſenſible preſſure or 
Gravitation upon any determinate or 
particular Body, that is within the com: 
pals of its pretſure ; asI have elſ{ewher: 
inforced the Argument 1n relation tc 
the Gravitation of Water upon ſub 
jected Bodies, narrower than the com: 
mon Baſe that ſupports ſuch Water, 
And although the Ayr hath an 1n 
termingling with it of Vapours and 
Terreſtrial and Aqueous Ejfiuwvis hes 
vier than.it ſelf , yer they are ſo 1nter 
woven in the very Webb and textur 
of the Ayr, that it ſupports many 0 
them, and thoſe that are roo heavy tor 
it, or much di{united and ſeparate tron 
it, are precipitated upon the Superficie 
of the Earth, and the Ayr diſcharge 
cf them, as in Rain, Snow, Hail, tub 
{iding Gravel Sand, ec. 
And although the inſtance that | 
af 
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am now giving, 1s more proper for the 
2d next Seton, yet 1t 1s in ſome kind ſu- 
he table for the explication of what I 
th intend. 
d Of all hands it is agreed, that the 
of Water, though a Fluid Body, is, ſome 
o! ſay, thirteen hundred times heavier 
o! than the like portion of Ayr; . others, 
m- that it is a thouſand: times heavier, 
re they that ſpeak leaſt, ſay it 1s above nine 
te hundred times heavier than Ayr: And 
1b it 15 obvious toany that attends it, that 
m- there is not the ſame ſtrict Coheſion of 
one part of Water with another, as is 
in of one part of Ayr with another , un- 
nc leſs divided by a more firm and ſtable 
2+ Body then it (elf: And therefore there 
et- is far more reaſon, that one part or 
in Column of Water in its conſiſtency 
d ſhould Gravitate upon a ſubjected Body, 
to than there is, that a Column of Ayr 
2n ſhould in the free and open Ayr, 
is Gravitate upon a body ſubjected to it ; 
re And yet it will be found , that in/zbera 
ub aqua, that Gravitation that it exerciſeth 
upon a Body ſubjected to it, and.capable 
t| of it, is not above one half ſo much 
a0 as 
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as the weight of ſuch a Column of 
W ater, divided and ſeparated from the 
common con{iſtent Water. 

It is true, I had not fo dextrous a 
Meſſenger , to make the Experiment ir 
the bottom of the Sea, or 20 
Fathom within Water, as Dromo 15 
Poetically related to have done, though 
[ believe he .never made that tryal 
But I will give an account of what | 
have tryed and found." 

(Fig. 4) 1 took a Glats Siphan of : 
quarter of an Inch Diameter, the lon- 
ger legg 32 Inches, the ſhorter 8 Inche 
long , open at both ends. 

I lled the thort legg 7 with Mercury. 
which, accordingly as it mult roſe to | 
Inches high 1n the longer legg' , anc 
then ſtopping the ſhorter legg w ith ny 
Finger to avoid any violent preſſure bj 
the fall of theWater upon rhe Mercury, 
I then filled the longer legg to th 
trop with Water, and gently removing 
my Finger from the ſhorter legg,to avoil 
too violent an Exfilition of the Mercury 


! 
| 


l found the Mercury to ſubſid2 in th: dil 


longer legg two Inches and a quarter, 
anc 
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he and4s much driven out of the ſhorter 

* legp, by the acceſſion of the weight of 
24 Inches of Water in the longer legg, 
(which I confeſs is ſomewhat leſs than 
the proportion of weight between Wa- 
ter and Mercury; wherein, according 
to an exact calculation , 28 inches of 
5” Water counterpolleth 2 Inches of Mer- 
' cury. But then emptying the Water 
and Mercury out of the Tube, I again 
p filled up the Tube with Mercury, to 8 

* Inches1n both leggs, namely to the top 
© of the ſhort legg. 

And then filling a glaſs Tube, of a- 
bout three Inches diameter, and 32 In- 
ches long, with Water, I immerled the 
Syphon with the Quick-lilver to the 
bottom of the greater Tube tull of Wa- 
ter. Andalthough the column of Wa- 

terin the great Tube, impending upon 
Ur): the orifice of the ſhorter legg, was full 
th 24 Inches, yet it drew down the Mer- 
WP? cury in the ſhort legg, and raiſed it in 
VO" the longer legg, empty of Water, only 
1 one Inch , and no more, whereby it 
Wi 31d riſe in the longer legg to 9 Inches, 
i, and ſubſided jn the ſhorter ro 7 Inches, 
an F as 
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as I could eaſily perceive through the 
great Tube, by a Scale of Inches, and 
quartcrs,fitted to cach leg of the Syphon, 

I then tried 1t doubly, v2z. pouring 1n 
the Water into the longer legg of the 
the Syphon, whereby the ſubjacent Mer- 
cury {ublided in the longer legg two 
Inches, and as much thereof driven out 
of the ſhorter legg, and then immerled 
the Syphon into a glal(s-veſlel, 32 Inches 
deep, tiled with Water, the Mercury 
thereupon ſubiided in rhe ſhort legg 
iomewhat necr an Inch, and no more, 
and accordingly unpelled up the Mer- 
cury and incumbent Water 1n the lon- 
ger legs ncer an Inch : whereby 1t ap- 
pears, that there was no #qurpondium 
between the pillar of Water included 
1n the Tube, and the imaginary pullar 
of Water in the open veſſel. 

And in this experiment I muſt re 
member, that the orifice of the ſhorter 
legg ofthe Tube, and the legg it {ell 
was of ſomewnat a. larger diameter 
than the longer legg; and that might 
give ſome advantage to the preſſure 0 
the Water in the vellel upon the ſhorter 
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legg. But notwithſtanding that advan- 
tage , the gravitation of the external 
Water, or any imaginary column there. 
of was not halt lo much as the gravita- 
tion of the Cylinder of Water included 
in the Tube, which 1s ſufhcient to con- 
vince the miſtake of thoſe,that affign an 
equal preſſure to an imaginary column 
of tree Air or Water, with an equal 
column of Air or Water that entirely 
preſſeth upon the Mercury , and hath 
no other circumjacent bale to leanupon, 
Andit1s to be noted, that although, 
as I have ſaid, a Cylinder of two Inches 
of Mercury doth really counterpoile a 
Cylinder of 28 Inches of Water, of the 
tame diameter, yet 1a this inſtance of 
the Syphon, 24 Inches of Water drew 
down two Inches of Mercury, and rai- 
led as much our of the ſhorter legg. And 
the reaſon ſeems to be, becauſethe Mer- 
cury being 7 £quilibrio, was more Ccapa- 
ble ofa ſenſible preſſure by a lels quan- 
tity of Water in this /zbra naturalis, than 
t would be, if both were weighed in 
their groſs conſiftence in an artzficial 
Scale, Ss 
F: 2 Ana 
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And the reaſons why the preſſure 
through the Tube, is ſtronger than the 
preſſure by the open veſſel of Water, 
are theſe: 1. Becauſein the Tube the 
Water included had no communion 
with any open or free Water, nor had 
any fuſtentation thereby,but 1n the com- 
mon Water there is a communication 
and mutual ſuſtentation of one part by 
another. 2. And principally becaule 
when in the Tube the Water had no 
other Baſe but the Mercury, to which it 
was commenſurate, and therefore 11n- 
gly, and entirely, and adequatly prelled 
it, But the Water in the veſſel had ano- 
ther Bile circumjacent to it, namely 
the bottom of the veſſel, from which it 
was built like an Arch over the ſhort 
legg of the Mercury, whereby the 
weight, preſſing upon the Mercury , 
was broken, abated, and 1ntercepted, 
For Water will find the loweſt Bale for 
its reſt. 

And ſurely if this be true in Water, 
as upon more than one tryal I found it, 
it will be much more ſo in the open Air, 
which will muchdiforder the whole /»y- 
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potheſis of the Gravitation of the Air 
and thoſe very ſubtle and fine Conclu- 
ſions that are ſpun out of it, and buiit 
upon It. 

But T would not be miſtaken, as if I 
meant that the Columa of 24 Inches of 
free Water did gravitate upen the ori- 
fice of the ſhorter legg of the Syphon, to 
the weight of neer an Inch ot Mercury, 
for That is wholly contrary to my Sup- 
polition : but only I hereby ſhew the 
great diſproportion of the appearing 
Gravitation of Water, whereit hath no 
lower nor ather Baſe upon which it 
leans, but only the body of the Mercu- 
ry, and where it hath another or lower 
Baſe upon which it leans. 

Forin this inſtance of the Syphon, 
there 1s another reaſon of the Gravita- 
tion of the free Water upon the cavity 
of the ſorter legg of the Syphon : for 
here the preſſing or keeping down of 
the body of the Syphon into the free 
Water, diſplaceth and raileth up a por- 
tion of Water anſwerable tothe bulk of 


- the whole convex Superficies of the 


Syphon , whichis far greater than its 
4 cavity, 
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cavity,and that Water ſo diplaced doth 
indecd preſs upon the Tube that diſpla- 
ceth itz and becaule it can find no part 
yeilding to its preſſure but the orifice of 
the ſhorter Tube, it preficth there ins» 
ſuch proportion, as the whole bulk of 
the Water, ſo lifted up by the immerſion 
of the Syphon, bears to about an Inch 
of included Mercury, and 24 Inches of 
the Water included in the Tube. But of 
this more diſtin&tly and cxactly, when[ 
come to examin the reaſon of the Valve. 

2. Buthaving thusofftered my rea- 
{ons againſt this prodigious Gravitati- 
on of the imaginary Aery Cylinders, | 
ſhall procced to ſome plain and home; 
Experiments and Reaſons, which ſeem 
tome very much to encounter the Sup: 

olition. 

I ſhall begin with that whereunto 
am ſure they are furniſhed with an An 
fwer, but ſuch an Anſwer as will giv: 
me the opportunity of a Reply, whicl 
poſſibly may be of more momeant;than ! 
the Experiment it ſelf were without ar 
Anfwer. 

Takea pair of Scales,the on2 Diſh of 1: 
Inche 
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iches of diameter, the other of z Inches 
ameter, yet of that thickneſs, rhat it 
ay be juſt of the ſame weight with the 
her, each diſh weighing tor the pur- 
fe three Pounds. Theie two Diſhes 
1ll yet exactly equiponderate, yet the 
ne ſuſtains a Column of Air of above 
velve times the weight of the other, 
24and according to the proportion a- 
»e computed , poſſibly the greater 
,olumn impending upon the greater 
11h, may weigh above 4oool weight, 
But there is a common Anſwer in- 

ularly fitted to this difhiculty. For it 1s 
1d, there 1s a Column of Air below 
ach Diſh, that hath a Superficies com- 
ien{urate to the lower Bale of each 
11h, which though it be but z or 2 or 
foot, nay but an Inch above the Earth, 
ears up each Dith as {ſtrongly as the 
olumn of Air of 7 miles high bears 
nem down, and {o there is an £quipomal- 
m between the ponds deprimens upon 
he upper fide of the Scale, and the pa- 
entia ſuſtinens of the lower fide , and 
he Pillar of a Foot of length, between 
he Earth and the greater Scale, is of a 
F 4 Foot 
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Foot diameter, and ſuſtains it as forcibly 


as the ponds deprimens of a Foot diame-| 


ter depreſſeth it, and ſo it 1s ſupported 
by an _ force impelling it upward, 
as it is depreſſed by the weight of Air 
incumbent upon it. And the caſe 1s the 
ſame with the leſſer Scale , and ſo the 
greater Scale, though it hath a greater 
weight than the leſſer impendent upon 
it ; {0 1t 1s recompenſed with a more 
forcible power than the leſs hath to ſu- 
{tain it, and fo there is an equipondzinm, 
But although this ſeems marvellous, 
that the potentia of a Pillar of Air from 
the Earth to the Baſe of the Scale ſhould 
counterpoiſe ſo vaſt a weight, as what 
15 incumbent upon 1t, yet to ſerve the 
turn, and to give a Solution by the 
weight and power of the Air to main- 
tain the coheſion of two poliſhed Mar- 
bles (de quo zzfra) this reaſon 1s given, 
that as theres a vaſt weight of Atmo- 
iphere upon the Scale, fo there is the 
tame Grayitation of Air round about it 
2il,but what 1s juſt under the Scale ; and 
this impending Air roun> about the 
{des of rhe Scale, as it 15 ſo much, {o it 
13 
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is ſomewhat weightier than that 


>| which impends upon the Scale, for 


this reaches only to the Scale, and that 
reacheth ſomewhat farther in length, 
even byſo much as the diſtance is be- 
tween the Earth and the Scale, and this 
doth ſo gird and help in that ſhort Co- 
lumn of Air ſubjacent to the Scale, that 
it 1s as firma Pedeſtal or poteztia to ſu- 
ſtain the Scale, and to preſs 1t up by the 
auxiliary Columns of Air, that ſupply 
and ſupport it, as the impending Co- 
lumn 1s to depreſs it, and ſo between 
both there is an £q«ipondzum. So that in 
all caſes, as well in Air as Water, the 
ſubjected Column ſuſtaining and im- 
pelling upwards, and theporeztia there- 


' of is of equal force to the ponds of the 


ſuperior Column, depreſſing the upper 
Superficies of the intermediate Body. 

And the ſame they tuppoſe in Water, 
the inſtances whereof 1s the Valve, and 
{ome other inſtances ; but of theſe in 
the former Chapter. 

And now upon this Suppoſition of 
the potertia ſuſtizens of the recoiling 
Pillar,asI may call it,fuſtaining and im- 

| pelling 
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lling up the lower Superficies of the! 
Lady they have railed moſt marvellow 


Paradoxes and Conſequences, namely, 
that if a Militone were by ſome art ſuf 
pended in the Air,if it were poſſible that 
the Pillar of Air incumbent upon it 
were either wholly taken away, or de 

rived of all Gravitation, this, Milſtone 
would be ſuſtained by the ſubjected Co 
' lumn of Air, and poſſibly carried u 
much higher, yea, and it a long Co 
lumn of Braſs were let down deep e 
nough into the Ocean , they aſſign: 
depth, at which the Column of Bra 
would {ink no lower, but be ſuſtainec 
by that marvellous potenr:a of the recoil 
ing or ſubjected Column of Water; 
things that I confels are wittily dedu- 
ced, and conſequential enough upot 
their poſtulata admitted, but ſuch as an 
warily enough propounded , becaul: 
impoſſible to be tried. 

But in anſwer to this Queſtion like 
wiſe, I fay this will be found untrue,anc 
therefore although rhe Conſequence 
are Logically enough inferred upot 
ſuch premiſes; yet the thing o_ 
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falſe in the event, the Premiſes, Princi- 
| ples;and Poſtulata themſelves muſt needs 
! befictitious and vain, 
Suppoſe therefore two ſmall Cylin- 
f1 Braſs, each of 41 weight, but the 
one of two Inches diameter, the other of 
" one Inchdiameter, and therefore about 
double the length of the other, were 
weighed 1n a veilel of Water by a pair 
of Scales, with the Superficics of each 
juſt even with the Superficies of the 
Water inthe veſſel , they will cach loſe a 
+ juſt equal portion of their weight by the 
* thickneſs of the medium, and will ſtill 


1 hold their equipondinmn, yet the imagina- 


* ry column of Air impending upon the 


1; two-Inches Cylinder above treble the 
* weight to that impending upon the one 


Inch diameter, and here 15 no recoiling 
Column of Air to ſuſtain them. 

But Tealily foreſee the Anſwer to this 
Inſtance, and therefore I gave it to let in 


IK? whatT have to ſay ; for it will be ſaid, 


that the Gravitation of the Air upon 
' the reſidueof the Water, gives a greater 


"us concrete weight to the Water, by fo 


much as the Column of Air, commen- 
{urate 
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ſurate to the. Superficies of the Water, / 
adds to it, and ſo both Air and Water þ 
make one common preſlure, and conſe. 
quently the recoiling or ſuſtaining Co. d 
lumn of Water, hath as great a porentic P 
ſu3tinens as the weight of both put toge- y 
ther can contribute. But to avoid thi; 

Effugium, firit I took two Braſs Cylin- 0 
ders , weighing each four pound, but y 
one of double the others diameter. I took tl 
then two Laton-Tubes of 6 Inches dia 

meter , and about two foot in length, o 
cloſed at both ends,'only 1n the centre it 
of theclole Cover of the one I cauſed 1 H 
hole to be made, commenſurate to the it; 
Superficies of the Cylinder of Braſs of 2 tc 
inches diam. & a like hole in the other, th 
commenſurate to the cylinder of Braſs,of tl 
x Inch diameter, fo that they might juſt pe 
play upon them without any conſiders. tr 
ble diſtance between the weights, and fr 
the concavity of the holes. I then filled; de 
the veſſels brim full of water,&weighed!th 
the Cylinders with their Superficies juſt L 
equal with the Water and Cover. Here. P: 
could be no Gravitation of the Air upon V 
any part ofthe Water , but only upon 
the 
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the Weges , {o that the Column of 
er, Air, preſſing upon the greater Weight , 
ter being, as is ſuppoſed , above treble to 
iſe. what preſſeth upon the leſs, mult needs 
20- drive 1t down , becauſe the recoyling 
zti« Pillar of Water, could not counter- 
ge vail ſuch a diſparity of pozdws of Air. 
his And yet I tound not above one Grain 
lin- odds in their ore the broader 
but weighing about a thin Groat more than 
Dok the narrower. 

Jia Burtbcecauſlec I would have no evaſti- 
th, on, by ſuppoſing that that tmall di- 
Urs ſtance between the Weights and the 
d z Hole, might give ſome more help and 
the ſtrength to the tuſtaining Pillar of Wa- 
f 2; ter by letting 1n tome Air to lean upon 
1er, the Water, thereby to enable it to keep 
5,of the Equrzponarum, TI took a very flat 
juſt peece of Lead, with a hole in the Cen- 
-r2 tre, no bigger than would let through 
and freely that {mall Packthrid that ſuſpen- 
led: ded the Weight, and letting the Thrid 
hed\through the hole, and preſſing the 
juſt Lead fo exactly cloſe, that no Air can 
ere. Pals to preſs upon the Water and 
z0n Weight, but juſt that little paſſage for 
on the 
the 
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the Thrid which impended alſo in th: 
very middle of the Weight, and there 
by covering the Orifice , fitted to th 
one Inch weight; yet the Equipordzim 
between both , continued exactly th 
ſame, as when both holes were le 
open, one of twe Inches, the other « 
one Inch D1ameter, at both rimes , th 
Veſſels being perfectly full of Water. 
And yet according to the ſuppoſition 
the ſuppoſed Weight of the Pillar « 
Atmoſphere impendent. upon the tw. | 
Inch Weight, could not be (o little 4 
200 pound, and rhe weight of Air. C 
prefſing upon the Centre of the lelk E 
Weight, and no where elle , being ne h 
a quarter of an Inch Diameter , cout h 
not 1n proportion, weigh the 1co*t pay n 
of 200 pound, according to the ſupp 41 
{ition of this new Philotophy : And la 
this while the entire Superficics of ti! tl 
Water, diſcharged of all manner 
Gravitation of ſuperior Air, by th u| 
cloſe cover that every where covert C: 
its Superficles. ſh 
I do not underſtand what evaſion ci It 
be made. unleſs they will ſuppoſe - th 
[ 
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the little hole for the Thrid, might by a 


ere ſtrange Contagion, infe& the entire 
th Body of Water, with anew Gravitati- 
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on, which nevertheleſs is ſo impoſſible, 
that it deſerves no other anſwer than 
what our common lenle allows ; for 
this little pertulc , letting 1in that little 
Column of Ayr of a quarter of an 
Inch Diameter, 1impends not upon the 
Water, but is wholly received by the 
Braſs Weights, upon whole Centres it 
leans. 

So that the imaginary repercufhive 
Column bearing up the Body into an 
Equilibrium, with the impendent Co- 
lumn of Air (admitting the Air ſhould 
have ſuch a Gravitation downward ) 
muſt needs be a fiction upon a fiction , 
and therefore upon the whole matter 
laid together, both are itions, and nei- 
ther true. 

2. But yet farther, if ſuch a preſſure 


/ th upwardof the inferior , or ( as I have 


ere 


called it) the recoyling Column of. Air 
ſhould be admitted, 1t doth. wholly de- 


1 cx ſtroy the ſuppoſition of Gravitation of 
th! the ſuperior Column of Air, becauſe 


tl 


11 
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in truth it renders the ſuperior and in: 
ferior Columns of Air in a perfe& equi 
librium, every lower portion of Air 
checking and counterpreſſing the ſu- 
perior, with the {ame ſtrength orpoter: 
tia ſuſtinens , that the ſuperior portion 
chargeth the inferior with a poxdus ac- 
primens, | 
(Fig. 5.) For ſuppoſe in the 5th Ft 

are A B were 2 Cylinder or Column « 
of Air,reaching from {4 the Superficies 1 
of the Atmoſphere, to Z the Superficies 1 
of the Earth; and of x2 Inches diameter, ; 
[ 


ks aca ————_— as. 


If the portion BE F prels wtth an equal 
potentia upward to the portion A EF, 
prefling with an equal weight down- tl 
ward; then theſe two portions of Air 8 
muſt be at reſt, and iz equi/:brio, and fo. t! 
far every divilible part of every other 0 
portion of the entire Column. And if © 
the ſuperior and inferior parts of the Air {| 
be by this means in equilibrio, there can E 
be no more Gravitation downward 

than upward, for all motion muſt ariſe P: 
from a diſparity of weight and weight, *! 
or power and power, or power and " 
weight. And therefore jt is that al- t< 
though 
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although one Scale be charged with a 
hundred pounds welght, and the other 
Scale be charged with as much, the 
Scales will be at reſt , becauſe 7» equil:- 
brio, and by the advantage though but 
of a Grain of weight, added to one Scale, 
they will be put into motion, but not 
'rill then. 

But then it will be required to make 
out that, upon the Suppolition , that 
in our firſt Inſtance the greater Scale 
is kept 2» £quilibrio by the ponds of the 
ſuperior, and the pore7za of the inferior 
Air, that there will be the fame £qu7- 
[ibrium between the pondrs. AE F, and 
the potezti4a E F B, upon or in every 1ma- 
ginary Superticies of rhe Column of 
the Atmoſphere ; as EFCD, or any 
other imaginary {uperficterit, interja- 


f cent berween the rop of the Artmo- 
ir {phere £2, and the Superficies of the 


Earth at B. 

And ſurely there need not be much 
pains taken to prove this : for it 1s not 
the 1nterpolition of the Scale thar 
makes the eq#7/:briry,but it is the coun- 
terpreſlure of the ſuperior and inferior 

G Part 
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02 
part of the aerial Cylinder, which muſt 
needs be as effectual, and of rhe ſame 
kind and itrength, if that Scale were 
removed our of the way ; for though 
the interpoſition of the Scale hinder the 
contiguity of the upper and lower Cy: 


linder, yet it contributes nothing to 
the Gravitation of the one, or prellure 
upward of the other. 

Upon all which large digreſſion , ut 
ſeems to me that their very anlwer 
given ,. that the equal Gravitation 0 
each Scale, the greater and the leſſer 
is by the equal prefſure,v7z.by reaſon th: 
greater Scale as it 15 prefled by a greate 
acrial Cylinder, is alſo ſupported by : 
reverſed or recoiling Cylinder of Ai 
ofequal ſuſtaining force, though not « 
equal length with the ſuperior, de 
{troys totally their whole Suppolitio! 
of the Gravitation of the Air, and ren 
ders their contrivance of the inveſtigz 
tion of the weight of the Atmoſphere 
by the q«/poxdum thereof, to a Cylin 
der of 29 Inches of Mercury, utter| 
ineffectual, 

And this it {kcems to me mult be ac 
Mitte 
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mitted, narhely that the interior Cylin- 
der of Air recoiling and returning trom 
the Earth, or any other fol1d Bale, dorh 
in truth ſuſtain the impending ponds 
of che ſame Cylinder; and fo there is 
an £quipondium in any given or imagt- 
nary Superficies of Air between the 
ponazs deprimens and the potentia ſuſti- 
ens, 10 the lame perpendicular Pillar or 
Column : and lo the Air becomes nct 
heavy 11 it ſelf, but yer that it gravitates 
entirely upon the Bale, which 1s as it 
were the common hypomoclian that re- 
ceives the impreſſion of the impendent 
Air, and remits the potextia upward 1n 
counterpoile to it. 

Bur then they (ay, that where in that 
Pillar of Atmoſphere the Contiguity 
between the ſuperior and inferior Co- 
luma 15 interrupted by ſome 1nterve- 
nient body: as 1n the ftir{t inſtance, by 
the intervention of the Scale the equ:- 
pondinum between the ponds deprimens, 
and the potentia ſuſtizens of the acrial 
Pillar, is wrought by another means, 
namely the imaginary Pillars of Atmo- 
ſphere circumjacent to that intercep- 

G 2 Lg 
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ting body: as ſuppoſe the three Co- 


lumns of Atmoſphere AMBNCO, | 


and the Column B were cut off at D 
' byany ſolid body ({uppole theScates, in 
the firſt inſtance ;) yet the two adjoin- 
ing Columns gravitate upon the infe- 
rior Pillar of Air (ſuppoſe it tranſverle,) 
and ſo give it as vigorous a repercuſſion 
as if it were 1n the ſame perpendicular 
Column : -as 1n the figure, 

Suppoſe B Hbe a Column of Air, 1m- 
pending upon the cube H, of {1x Inches 
{quare; H to be (for inſtance) a cube of 
Braſs, ſome way there [uſtained ; E N be 


the ſubjeted Column of the ſame bale, - 


reſting upon the Superficies of rhe 
Earth at N. Suppoſe alſo LD m2, and 
C Fo, be two lateral Columns of Air, 
preſſing g upon a lateral or tranſverſal 
Pedeſtal of Air G 7K Z, upon an imagi- 
nary Superficies , contiguous to the 
lower Bale of the cube H, namely GDF, 
here the Cylinders HDand CF prels {0 
itrongly upon the entire tranſverſal 
Bale GDEFG KL MANO, that the por- 
tion thereof EN is fo ſtrongly bound 
together , compreſled, and fortified by 

the 
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the columns «A DandCF, that it ſu- 
ſtains the cube Has forcibly as it would 
have ſuſtained B X an entire Column 
of Air, and fo makes an .£q#ipozdinum and 
ſuſtentation of the cube #, 

(F/g. 6.) To examine the truth of this 
Suppolition, let us ſuppoie 1n this, 4 
to be the baſe of the cube BCD. and E 
to be the baſes of four Pillars or Co- 
lumns of Air, contiguous to the four 
ſides of this cube, equal in Bale go it, and 
all theſe Baſes, both of the cube 17 and 
of the four collateral Pillars of Air, to 
be upon the Superficies of the Earth. 
If 4 be removed higher, as to X 1n the 
former figure, the intermediate {pace 
between H (in the former figure) and 
the Superficies of the Earth, v:-. the 
ipace H'N, mult be furniſhed with Air; 
now the Air , that muſt ſupply that 
ſpace, canhot be immediately thruſt in 
from the Pillar ſuperior to the cube, 
HB, becauſe the deſcent of that Pillar 
of Air 15 obſtructed by the 1nterpoſit:un 
of the cube X, whereupon 1t 15 bor- 
tomed. Therefore of neceſffity each of 
the collateral Pillars of Air, BCDE, 

G 3 mutt 
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mult thruſt in an equal portion of their 
ſtock of Air, to ſupply the 7ter/titinm 
of Hz in the former figure ;- and then 
they will want fo much of their Pillar, 
as will make good what they have thus 
contributed to fill that ſpace. And this 
they are to borrow from the Pillar HR, 
that lay perpendicular to the cube, 
which now at this Elevation 15 BH: 
for as the cube it gradually raiſeth from 


N towaygs H, the Pillar of Air incum- | 


bent upon 1t muſt be diſplaced , and 
what 1s {o diſplaced, muſt be thruſt into 
the lateral Pillars BCDE, to ſupply 
what they contribute to the rel:cted 
ſpace H XN, : and toin every Elevation 
higher of the cube #, lo much ſpace as 1t 
leaves, muſt be 1mmediately thruſt in 
from the collateral Pillars adjacent to 
the Tube, and muſt be made good in 
the ſame moment from the Air, thruſt 
out of the perpendicular Pillar B H, by 
the gradual Elevation of the cube to 
ſupply the collateral Pillars. By this 
proceſs of one part of the Air into ano- 


ther, to accommodate the motion of its. 


parts, it ſeems evident, that there is not 
that 
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that preſſure of one part ofthe Air upon 
another, nor of all upon the common 
Baſe, that ſhould be like ſo many Wed- 
ges to keep every portion of Air jult 
11 that place it hath, or by Gravitation 
of one part upon another, to keep all 
the parts lo tight one to another, as the 
Suppoſtion imports. _ For then certainly 
there could be no motion or tranſ{mi- 
gration of one part of the Air into ano- 
ther, as we ſee there is not only in the 
Inſtance above given, but in a thouland 
more. 'The moſt forcible Winds could 
no more remove one portion of Air 
out of its place, then they couldremove 
a Pyramid of Acxphis, it this Sup- 
polition were true. 

Therefore there [eems to be very lit- 
tle ground for the late Maſters of Expe- 
riments, to lay any weight of proof for 
their ſuppoſed Gravitation of the Air, 
upon the Torricelliav Experiment ; 
which, by what I have ſaid, and ſhall 
hereafter ſay more at large , depends 
upon a clear other Solution. 

And thus far in general, touching 
the Gravitation of Air in Air, or upon 
(3 4 any 
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any other odies ; wherein I have been | 


the longer, becauſe Ffſhall perchance 
hereafter have recourle to ſome of the 


things ſaid1n this Chapter. 


_— —— 


CHAP. V. 


Concerning the Gravitation of heavier 
Fluids upon thoſe that are lighter, 


Here be thoſe that contend, that 
there 1s no Body politively light, 
bur only comparatively ; and that the 
Aſcenſion of any Bodies is not from the 
intrinſick nature or quality of the Bo- 


dies themſelves, but becauſe others that ! 


are more heavy than thoſe are,and more 


vigorous 1n their deſcent, dodrive up | 


thoſe that are leſs heavy, by taking their 
Pans, and ſo force them to mount 
igher, 
Whatever may be ſaid in this reſpec, 
in relation to Air, yet ſurely it holds 


true in other groſler Fluids, and ſome- : 


times 1n ſolid Bodies allo : Oyl 1s truly 
heavy, and yet driven higher by Wa- 


- 


, 
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ter, which 1s ordinarily heavier than 
Oyl. And the ſame 1strue in relation 
to Water and Mercury, the latter dri- 
ving up the former thongh a heavy 
Body, becaule not ſo heavy as Mercury. 
AsT havebefore1ſaid , there 1s a double 
Diſparity or £quzpozdiurm of heavy Bo- 
dies; oneinrefation to their intrinſick 
or ſpecifical weight, another 1n relation 
to the external or quantitative weight. 
Water is ſpecifically heavier than Oy], 
and Mercury than Water , whence it 
comes to pals, that a bulk of Mercury 
weighs more than a bulk of Water equal 
to the bulk of Mercury ; one ſquare 
Inch of Mercury, counterpoiling necr 
14 {quare Inches of Water. But yet the 
bulk or quantity of Water may be (© 


- much, or lo great, that it may overpoule 


the Mercury, two ounces of Water nc- 
ceſlarily being more , and weighing 
double to an ounce of Mercury, though 
ſpecifically heavier than Water, 

And therefore in the conlideration of 
the Gravitation of heavy Fluids upon 
light&, we are to take theſe two parts 
Into conſideration. v2. 

I. The 


Obſervations touching the 
1. TheGravitation of a Budy, pe- 
cifically heavier, upon or in a Body ſpe- 
cifically lighter , as the Gravitation of 


90 


Mercury upon Water, or Water upon | 
Oyl or Air. | 


2. The Gravitation of a Body ipe- 
citically lighter, yet in quantity or ex- | 
trinſically heavier chaf 
prefſeth, as two pound of Oyl upon a 
pound of Water, and the like. | 

As to the former of theſe, there ſeem | 
to be four ways, wherein the Gravitatr | 
on or preſſure of a Fluid upon a Fluid, 
ſpecifically lighter, ſenſibly is exerciſed, 
Viz, 1. By way of Penetration , 2. by| 
way of perpendicular, or other delcen- 
ding Depreſſion, 3. by way of lateral| 
Preſſure, 4. by way of Elevation of the] 
11ghter Body. 

For the firſt, if a cube of 12 Inches 
{quare be filled 9 Inches with Oyl, and} 
the other three be filled up with Water;| 
though for the preſent the Water gent-| 
ly poured on will flote upon the Oy 
yet 1n a little time it will penetrate] 
throughit, and get under it, a 
9 Inches of Oyl will ſwim upon it, prel 
fing 


the Fluid it; 


fed the] « 
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ſing its Superficies equally every where. 

And ſofa /wmer be at the bottom of 
| the cube, the Water firſt, and then the 
{ Oyl, will gravitate upon the Air, and 
| preſs throught. 

But if the top of the cube be cloſely 
| covered, fo that Air cannot get in above 
| theWater, the Oyl will not deſcend 
| through the. lumen, the reaſon whereof 
| 1Shereatter explained, 

For the {econd, it 15 very plain, that 
| the heavier Fluid will in ſome Inſtances 
preſs upon all the lighter, by a depreſſion 
where it can have way ; ſometimes im- 
mediately , ſometimes mediately , v:z, 
| notwitſtanding the 1nterpoſition of an- 
| other body. For inſtance, 
| Ifanempry Bottleor Glaſs-bubble be 

placed in a veſſel of Water, at a ſmall 
| depth, the Air included 1n the Bottle or 
Bubble, being a Body lighter than Wa- 
,} ter, will mount up to the top, if it be 
-| not kept down: for a {mall preſſure of 
Water, though it preſs upon the inclu- 
| ded Air as much as it can, yet it cannot 
comprels the Air ſo much, as to drive 
to 1t a quantity of Water, that may 
make 
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make the Bottle and included Wate A 
equal in weight, or more in weight tha! 11 
the like bulk of ſimple Water, but i 
more Water be poured into the veſſe| lu 
whereby a weight of Water incumber du 
upon the narrow mouth of the Bottleg up 
Bubble, is ſufficient to compreſs th er 
included Air, to ſuch a contraction th 
as may admit Water enough to mak na 
the Bottle, with the admitted Wate tet 
to counterpoiſe more than a like quar 1n 
tity of ſimple Water, the Bottle or But pa 
ble will ſubſide, and fink to the bottar cov 
again; if the veſſel be unladen conlid up 
rably of its Water, whereby the A ter 
included in the veſſel being under ale it: 
preſſure, can expand it felt to its naty W: 
ral dimenſion, and thereby thruſt out int 
rhe Bottle ſo much of the included Ws W: 
ter, as may render the Bottle, with th Flu 
included Water , lighter than a lik Gr: 
quantity or bulk of ſimple Water, equi ligt 
to the bulk of the Bottle, the Bottle wi! guo 
emerge again. | [ 
This is the Experiment mentions Of 6 
by Shottus, in his Maia hydrautica, pi Rur 
te2,01.5, problem, 3. and the excelle! that 
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te} Author of Hydreſtatical Paradexes, pas, 
ur 16, $3,153. and elſewhere. The Ex- 
- { periment 15 certainly true, but the So- 
T lution thereof, and the Concluſion de- 
= duced from it, of the Gravitation of the 
20 upper parts of the Water upon the low- 
tl er, iSasI think wholly miſtaken, for 
on the reaſon of it is not from the imagi- 
ak nary Gravitation of Water upon Wa- 
ta ter, but of Water upon Air, which be- 
ar ing a lighter body than Water, and ca- 
ub pable of compretſion into a narrower 
or. compaſs, by the Gravitation of Water 
i& upon it, ſuſtains that weight of the Wa- 
A; ter, and is compreſled by it, and under 
& it: 1t1s not an effect of Gravitation of 
it Water upon Water, which 1s of equal 
t& intrinfick or Specifical Gravity, bur of 
Ny Water upon Air, which 1s a lighter 
t& Fluid , and compreſſible. Again, this 
lik Gravitation of heavier Flutds upon 
ju lighter, though not immediately conti- 
wi. guous, 15 plain by this inſtance. 

If a Cylindrical veſſel of Water be 
ne of 6 Inches diameter, and there be a 
ps! Rundle of Wood ſpecifically lighter 
le: than Water of five Inches 4 diameter 
th placed 
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placed at the very bottom of 1t , the 


Water wall drive 1t up to the Superh: 


cies of it, becaule it is a Body {| pecihcall! 


lighter than the Water. Burt 1f there hb: 
4 hole of five Inches diameter 1a the bot 
tom of that veſſel, and the Rundle h 
placed upon that hole, ſo that it ſome 
what overlaps the hole, fo that the Wt 
ter canaot pals out of it, and then ith 
filled up with Water, the Rundle wil 
gravitate upon that hole, and the it; 
cumbent Cylinder of Water, commer 
urate 1n Baſe to that Rundle, ſo har 
and cloſe, that it requires a weight if 
a pair of Scales, neer commenſurate ti 
the weight of the impending Cylinde 
of Water, to raile it from the bottom: 
and the reaſon 1s; becauſe the Rundk 
being the Operculam. of that hole 
through which the Water ſhould pal 
into the ligater Fluid, the Air, and 
is the impediment of the Waters pa 
ſage, It gravitates upon it, becaule i 
hath mediately a lighter Elemefft upor 
which it gravitates, namely the Air. | 
1s Stevin his Experiment, in his pri 
ftical- Hyaroſtatices , upon his 10. Pri 
polition, Ai 
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And upon theſame reaſon it is, that 

if a Glaſs-bottle filled with Sea-water. 
and ſtopped , be let down twenty fa- 
thoms into the Sea, 1t will not break, 
for it is filled with a Fluid of an equal 
weight, and ſo the external Water Goth 
not ſenſibly gravitate upon it, for it hath 
within a {uthcient power to reſiſt the 
external preſſure. But if it be full only of 
Air, and ſtopt,and let down as deep by a 
weight appendcd to it,(as it muſ&)it will 
be broken by the preſſure and weight of 
the Water meme ingly upon the inclu- 
ded Air, which 1s lighter than ſo much 
Water, and fo it preſleth upon it, to 
drive 1t up,and cruſheth the glals into it. 
And this I take tobe one reaton,though 
not the only reaſon of the Experiment of 
the Valve, and likewiſe of Oyl thruſting 
up Water into a Tube,though of a {pect- 
ically heavier conſiſtence , and poſſibly 
may contribute tomething to the 1n- 
ſtance in the fourth Chapter, whereby a 
Syphon filled up with Mercury to tha 
hight of the ſhorter leg, and immerſed in 
Water, the Mercury 1n the ſhorter legg 


} willſublide a little,and aſcend in the lon- 


Ee" 
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ger leg,alrhough the Mercury be a Body! . 
14 times heavier than Water, for in| 
theſe inſtances, though the immediate! ,. 
contiguity be of the heavier Body to ,, 
the lighter, as Oyl to Water, and Water - 
to Mercury, yet 1n as much as the Mer: 
cury in both leggs 1s 1n equz{:brio, and 
the Air is behind the Mercury in the Co 
longer legg of the Syphon, and behind 
the Water in the Tube, the Water 1 
the oneeaſe, and the Oyl in the orher, - 
doth in truth gravitate upon that Aur [ 
mediately and effettively, rather than! nt 
upon the intermecate heavicr Fluid, (zn, 
elpectally it the body of the Air be any! fieg 
whit lower than the Superticies of the dy 
Water. [0 
And thus far touching the Gravits} the 
tion or preſſure of a Fluid {pecifically} ſand 
heavier,upon a Fluid ſpecifically lighter! of y 
I ſhould now come to conſider the prel} of - 
{ure of a Fluid ſpecifically lighter, yet} wor 
with an excels ofextrinlick or quantitz| wh; 
tive weight upon a Fluid ſpecifically] the 
heavier, as two pound of Water upon! the 
a pound of Mercury, or two pound of, much 
Oyl upon a pound of Water : bur be weigh 
Caule 
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cauſe this and ſome other conliderati- 
ons, for the better clearing of the mat- 
ters contained in this Chapter, may oc- 
cur in thenext, Iſhall remit it rhither. 


——— —_—_ _ 


CHAP. VI. 


Concerning the Preſiure or Gratitation of 
lighter Fluids, Hp073 thoſe that are fpe- 
cifically heavier, 


| T 1s certain, that every Body, whi- 
the fluid, or folid, incumbent upon 
another, though that Other be a thou- 
land times intrinſically and allo extrin- 
ically heavier than the incumbent Bou- 
dy doth gravitate and preſs upon it, 
And therefore it we ſhould ſuppolie 
the Air to have a weight, but a thou- 
land times leſs than the like portion 
of Water, a portion of one {quare foor 
of Air incumbent npon the Ocean, 


| would have ſome preſſure upon it: tome- 
- what like the Problem that paſſed in 


the Affirmative among Freſh-men 1n 


| the Univerlity, That if 4 Horſe had 5 
, much as be could carry, the adaition of the 


weight of the thouſandth part of 4 Fea- 
| =" FE 
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ther would break his back, 

But this is not the preſſure or Gravi- 
tation I am ſpeaking of, but ſuch a Gra- 
vitztion or preſſure, as would put the 
ſubjected heavier Fluid into a ſenfible 
motion, or change of place or ſituation, 

[n a pair of artificial Scales, a pound 
of Feathers or Water, will equiponde- 
rate a pound of Gold or Mercury , and 
2 pound of Feathers will preponderate 4 
pound of Gold or Mercury,notwithſtan- 
ding the great diſparity of their intrin- 
lick weight. | 

And {o in a Ballance that ſeems more/ 
natural, if a Syphon of half an Inch dis 
meter, with one legg of {1x Inches long, 
and the other of thirty tour Inchs; 
long, or more, be filled with Mercur)! ur 
tothe height of the ſhorter legg, and} 4þ 
then ſtopping the Oritice of the ſhorter] gy 
legs with the finger, fill the longe! m 
legg with water, and then opening thei gh 
Orttice of the ſhorrer legg, the Waterin! qe 
the longer legg, though ſpecifically, ye 
lighter than the Mercury, will drive out! an 
the Mercury out of the Syphon , be! thi 
caule the extrinlick or quantitative de 

No weight * 
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weight of ſo much Water exceeds the 
extrinſick or quantitative weight of the 
ſubjacent Mercury. 

It a cubick vellel be filled ſix Inches 
high with Water, and a Glaſs-pipe _ 
at both ends be immerſed at one end in 
the Water, and then ſuperinfuſe gently 
(to avoid diſturbance) ſo much Oyl as 
will fill it up ten Inches, v7z. four In- 
ches of Oyl, and ſix of Water, the Pipe 
will be filled with Water neer to the le- * 
vel of the Superticies of the Oyl, but not 
quite level to the Superficies of the Oyl, 


| twill want ſo much,as the likequantity 


of Water in the Pipe, is heavier than 
the like quantity of Oy]. 
But if a Pipe filled with Oyl, and the 


{ upper end ſtopt with a finger , whereby 


the Oyl remains ſuſpended in the Tube, 
or Pipe, and then the open end be im- 
merled jn the Water, the Oyl, while it 
obtains a Superficies in the Pipe conſl- 


_ derably higher than the Water in the 


veſſel, will ſubſide *till it come to ſuch 
an Elevation' above the Superticies of 
the Water, as is proportionable ro the 
degree of {pecifical Lightneſs that it 

H 2 obtains 
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Obtains more than the like quantity of ' 
Watcr. And *till then it ſubſides into | 
the Water, becauſe it hath a.greater 
proportion of accidental weight by 
1ts {5 preat Elevation above the Supert- 
cies of the Water : for the Elevation of 
one fluid body above another, gives the 
greater ſtrength and {wifter motion 
to its deſcent: whereby though a ligh- 
ter body, it conquers the reſiſtance of 
the Water of a lower Superticies. \ 
Which 15 the reaſon, why a Tube of £ 
Water, four foot high, caſts out more, t. 
Water in the ſame portion of time, { 
through the ſame /umex, than a veſſe! tl 
of the lame diameter, and but two foot; a 
high, 25 I ſhall hereafter more ar large} 0 
ublerve. [nt 
And this is the reaſon, why if a ſmall! w 
Gla(s-Tube of fix. Inches long, be filled} cc 
with Water, and the upper end being] P! 
iropped with the finger, whereby the 
Watcr is ſuſpended 1n the Pipe , and! th 
then the lowerend being immerſed ini th 
veltel of Water [ix ſoot deep , and then! ry 
the upper end 'unftopped , the whole! M 
Water in the Pipe will empty it - Im 
"Til 
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'till it attain a Superficies equal with the 
Water in the velſcl, and will not be kept 
ſulpended 1n the Pipe by the refiſtance 
of the Water in the vellcl! , becanie it it 
obtain never ſo little more height in the 
Pipe than in the velle!, it hath a grea- 
ter force to prels downward, than the 
Water in the veſſcl hath ſtrength to re- 
Wee. 

Ifa Tube ſtopt at one end be filled 
with Mercury, and inverted 1n the open 
Air, the Air will aſcend and terebratc 
through the Mercury as faſt as that de- 
(cends ; ſo there is a kind of preſſure ot 
the Air aſcended upon the Mercury, 
and thereby both the Air and Mercury 
obtain their {everal natural motions , 
this defcendendo , and that aſcerdeac , 
whereby Vacuity 15 prevented, and the 
continuity of the parts of the Univeric 
preſerved. 

But if the Tube be very {mall, fo that 
the Air cannot make its way through 
the lower orifice, to gratifie the Mercu- 
ry with a defcent, by that means the 
Mercury will remain ſuſpended 19 the 
{mall Tube, and will not deſcend. The 
H 3 like 
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like will happen, if ſuch a ſmall Tube | 


be inverted into Water, the ſmallnels of 


the orifice not admitting the aſcent of | 


the Water to ſupply the {pace derelicted 


by a deſcent of the Mercury, the Mer- | 


cury by force of the Catholick law of 
Nature will remain ſuſpended, and its 
natural deſcent will be thereby ſuper: 
leded. 

So that the preſſure or Gravitation of 
a lighter Body upon a more groſs and 
weighty, will be occaſioned, 1. Either 


by the Exceſs of the quantity and ex- | 
trinfick weight of the Fluid [pecifically 


lighter, or 2. by the advantage of its Po- 
ſition or Elevation above the Supert: 


cies of the groſler Fluid , or 3. by the! 
interpoſition of that common law > 


Nature, #t evitetur Vuritum. 


I ſhall conclude theſe general Obſer.; 
vations, touching the Gravitation | 


Fluids, with that of the Valve , deſcri- | 
bed by the Excellent Author of Hydroſta- | 
rical Paradexes, cap, ultimo, which was 
certainly a moſt ingenuous Expert 
ment. though I am not at all ſatisfied 
with the Solution he giyes of it, nor the 

Con- 
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| Conſequences deduced by. him from 


it, touching the Gravitation of Water 


| upon Water, (I mean ſen(ible Gravita- 


tion) of the ſuperior parts upon the in- 


| feriorparts of the Water in tree water. 


And I am as much diſſatisfied with 
that obſcure Solution that is given 
thereof by the Learned Author of the 
Enchiridion Mectaphyſicum. 

And becaule1n this one Experiment 
duly obſerved and improved , many of 
the moſt abſtruſe Concluſions of Hy- 
droſtaricks may be cleared even to lenle, 
I ſhall diſtin&tly examine it, and the phe- 
nomena Appearing 1N it, 

The Inſtrument is thus made, aecor- 
ding to that form which I made ule of. 

I took a hollow Tube of Laton, clo{c- 
ly ſodered at the Sides and joynts, of 39 
Inches long, two Inches + in the d1a- 
meter from the top to the bottom, with 
a Braſs Valve at the end of it ſodered 
toit, and a braſs Sucker or Cover of the 
lame faſhion with thoſe uſed in Pumps, 
only in Pumps the Cover or Sucker 
hath its head upward, in this Inſtru- 
ment the head is downward , whereby 
H 4. it 
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it being 1nverted it falls out about an 
Inch below the Valve, but cannot fall 
out more, becauſe ſtayed by the Frame 


of the Valve. 


Fig, 7. This Sucker exactly covers the | 


mouth ofthe Valve, that no water can 
come in, when the Sucker is cloſely} 
ſtrained up, by a ſtring faſtned to it in| 
the inward pin of it, and ſo conveyed| 
up through the Tubes. The Sucker 
thus faſtned to the Valve or Box, and 
the Box ſfoder'd cloſe to the Tube, and 
the ſtring conveyed up through the 
Tube to the open end of it, the Engin is 
formed according to the Figure 1n the; 
Margin, repreſenting L the Tube, 3; 
the String, C the brazen B»x of the 
Valve ſoder'd to the Tube, D the Sucker | 
or Cover of the Valve let down as low 
a5 it willgo, with a Hook to hold any | 
weight appended to it, which Sucker | 
being ſtrained up with the ſtring, cloſe 
ly ſtops the lower oritice of the Tube, 
and Box of the Valve, 

The Yalve thus prepared, I ſtri&ly 
welghed the whole Valve, Tube, 
Sucker, and Thrid , with the wooden | 
Nut 
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Nut upon which to roll the firing, 
whych weagnes inall three pounds,two 


ounces and a halt, or 50 ounces and 2 


half. 


The Sucker ( for fo I ſhall call the 
name of the Valve) weighed ſeven oun- 
ces and one half: and I was curious in 
weighing thele things , becauſe the 
great uſe of my Experiments conliſted 
in the compariſon of weights of the 
Inſtruments themſelves, and the Water. 

I took then a great glals Tube, of a- 
bout five Inches diameter, and about 
two foot and a half long, and filled it 
with Water; though I uſed allo a 
Leaden vellel of fix Inches diameter, 
and four foot long, for the immerſion 
of my Valve, which though it were 
deeper, yet the Glaſs veſſel was more ac- 
commodate to my ule, and ſerved as 
well, and thereſore I uled it, and there- 
upon made thoſe {everal Trials. 

(Fip, 8.) 1. The Tube let into the 
Water, with the Valve open , would 
treely ſubſide to the bottom of the Wa- 
ter, be it never ſo deep, the water get- 
ting up into the cavity of the Tube: for 
the 
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the moles of the Tube in that inſtance, is ! ng 
no more than the length and thickneſs | of 
of the Laton , the Braſs Valve and! Int 
Sucker ; but the weight thereof being | rat 
more than ſuch a ſingle moles of water, | Joy 
it muſt neceſſarily ſubſide to the bottom - ma 
of the water. | the 

2. TheValvebeing drawn up, and 
ſuſtained by the Thrid wound about nel 
the wooden Nut at the top of the Valve, the 
whereby no water could come into} der 
the Tube, and then left freely to ſubſide anc 
inthe water, would ſubſide to a depth} of 1 
of one and twenty Inches, and ſo ſwim! }] 
erect in that depth of water, one and ver 
twenty Inches being immerſed in the: Va 
water, andeighteen Inches of the Tube; dee 
being in the open Air, above the Su-! Suc 
perhicies of the water. ' tw 

And the reaſon is, becauſe though! fon 
the Laton and Braſs be ſpecifically hex} clo 
vier than Water, and therefore will! Tul 
link, as1n the laſt Inſtance, yet becaul; we 
now the Tube fits upon the water, » the 
one entire Cylinder, and a Cylinder df lev: 
Laton thirty nine Inches long, and two wal 
Inches: broad filled with Air only, 5 thr 


nol 
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' not heavier, than a Cylinder of Water 


of one and twenty Inches long,and two 


' Inches + diameter, but do equiponde- 


rate ; therefore the Tube ſinks no 
lower than one and twenty Inches to 


 makean £qu7pondium between it ſelf and 


' thelike bulk of Water. 


I therefore with all the exac- 
nels I could , meaſured the weight of 


' the Watcr commenſurate to a Cylin- 


der of two Inches 3 diameter , and*one 
and twenty Inches long, (the quantity 


; of the Tube (wimming in the Water.) 


Firſt therefore filling my Glaſs Tube 
very full of Water , I immerſed the 
Valve open 1nto one and twenty Inches 
deep; then at that depth lifring up the 
Sucker , and inclouling the one and 


| twenty Inches of Water thus impri- 


loned 1n the Tube, and fo taking it out 
cloled , and then when out of the Glaſs 
Tube ſctting it to run into a veſſel 
weighed betore , I find the weight of 


| theincluded Water weighed fourty and 
| ſeven Qunces and half, or three pound 


wanting half an Ounce, which 1s about 
three Ounces leſs than the weight of 
the 
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the whole Inſtrument. And this abate. 
ment it hath for the thickneſs of the 
Tube and Valve, becauſe the water that! 
is prelſed upon by the Tube and Valve, 
and fo raiſed out of its place , is preſſed! 
up by the convex or outſide of the Tube 
and Valve, and commenſurate to it. 
Therefore again ſtraining up the 
ſtring of the Valve, whereby no water 
could get in, and filling my Glaſs Tub: 
of reſtagnant water to the very brim or, 
brink of the Glaſs, and then I immer. 
led my Tube intorhe water to one and) 
twenty Inches depth; the Valve ſtrat: 
ned up by the ſtring, and preſerved th: 
water that was impelled up by the in- 
merſion, and thrown over : and this || 
likewiſe exa&ly weighed, and found ti] 
welgh near upon the point of fifty one 
Ounces +, or three pound three Ounce 
and half, which is about an Ounce mor; 
than the weight of the Engine, which] 
diſparity might happen for want of ex; 
actne(s.. But the fumme of it 1s, ther: 
15 nd conſiderable difference bet weel! 
the weight of the whole Engine, and! 
the weight of ſo much Water, as will 
COUn- 
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| countervail 1n quantity to ſo much of 


the Engine or mingled Cylinder of 21 
Inches thereof immerſed in water, 
Which gives us a plain account , 
why and how much a Body lighter than 
the like quantity of water, will fit a- 
bove water, and why, and how it comes 
to pals, that ſome Ships draw more 


' water than others, and how much bur- 


then they will bear, before they will 


| ſink, viz. if the _ or Barge with all 


its Cavities and Lading, be not heavier 
than ſuch a ſolid bulk of water, as equals 
the whole Moles and Cavity of the 
Ship or Barge, the Barge will hve, 
though it draw water neer to the very 
top of the ſides of the veſſel. And it 


the Ship or veſſel be lighter than luch a 


' moles of water as equals the w hole con- 


tinent of the Ship cr Barge, ſo much of 
the Ship or Barge will emerge above 
the water, Por 1n the inſtance in hand, 
In as much as 21 Inches of immerſion 
of the Tube, was the product of its 
whole weight of three pound , two 


{ Ounces and half, and thoſe one and 


twenty Inches thus immeried , were 
w_ equal 
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equal in weight to a bulk of Water 
commenſurate to that Cylinder of 1 
Inches immerſed, the reſt of the Tuk 
viz. 18 Inches, did flote ere& upon ” 
Water ; for it it ſhould have 1ubſide! 
the moles of Water lifted up out of it 
place would have exceeded the weigh 
of the whole Valye, v7z, three pound! 


two Ounces , and half, which by th 


rules and Laws of Hydreſtaticks it ma! 
not do, | 
If the Sucker be drawn up , ani 
then immerſed ſo low, that the porta! 
of Water impelled up by the Tube , 
exceed the weight of the Sucker , v2z,' 
ounces and half , the Sucker will b 
ſuſtained by the prefſure of the Wate 
upon 1t : as ſuppoſe in the 8** Figure 1 
were preſled even to L 24, or N O,whidl| 
15 nine Inches below the Superticies 0 
the Water. And the reaſon 1s , becaul 
the Sucker is now the moveable Baſs 
of the 1ncluded Column of Air, w_ 
15 a light Body, and (o gravitates no 
thing upon the Water; and the Sucke! 
being as it were the Baſis of that Co 
lumn, and moveable, weighs but ſeve 
Ounco 


Torricel/iay Experiment, IIs 
Ounces and halt, and the Tube ſubſiding 
as low as LMOrNO, preſleth up a 
portion of Water of double that weight, 


| and this portion of Water bears againſt 


the Baſe or Sucker more forcibly and 
powerfully than the Sucker can bear 
againl{t it, | 

5. But if the weight of a moles of 
Water , commen(urate to ſv much of 
the Tube as 15 immerled 1n the Water, 
beleſ(s than the weight of the Sucker, 
the Sucker by its own weight will ſub- 
lide, notwithſtanding its immerſion in- 
to Water. | 

By iterated Trials I found, that if I 
kept up the Sucker by the Thrid, and 
immerſed it to ten Inches, or more, and 
lt go the ſtring, whereby the Sucker, 
though now at liberty, would yet not 
ſublide , but remain ſuſpended by the 
preſſure of the Water upon it , yer if 
Igently raiſed it up, 'till it came only 
toan immerſion of four Inches and halt, 
the Sucker would ſubſide, wheretore 
cloling in the included Water at that 
depth, by lifting up the Thrid, and ſo 
cloſing the Sucker, I weighed _ ” 
cloſe 
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cloſed Water, and found it juit weighed 
as much as the Sucker, v:z. {even Oun- 
ces and half, and there could be nocon- 


ſiderable odds here by the thicknels off 


the Tube, the immerled __ thereof 
being butſinall, and the ſides very thin, 


6. But becauſe I would purtue the 
proportion to the uttermolt , I kept up 
the Sucker with the _ "till the 
Tube came to the immerſ10n of four| 


Inches and half, and then tubſided 1} 


then incloſed that four Inches tand hal! 
oft Water, and kept up the Sucker , ant 
inmerled the Tube with the 1ncloſed 
four Inches and half of Water, and gent- 
ly railing it up, it ſublided at nine Inches 
1unmerlion, 

And the reaſon 1s the ſame as before, 


4n 
fou 
tog 


for the included cavity of nine Inches} bel 


had 1a it foar Inches and half of Air, 
which weighed nothing, and four In- 
ches and halfof Water, which as before 
is ſhewn, weighs [even Onnces and hall 
and the weight of the Yalve which 
weighs alto (even Oances and half, the 
whole weight of the included Air, Wa 
ter, and Valve, weighing only kfteen 


Ounces 
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Ounces, and a Column of Water of nine 
Inches high, and two Inches ai. half 
broad, equal to the cavity of the immer- 
ſed nine Inches of the Tube, would have 
been ofthe ſame weight with ihe tour 
Inches and half of included Water ; nd 
the Sucker , whole weight 1s now to 
make good the uppermoſt four Inches 
and half of Airy ſpace, and {o there 15 
an £quipoxdinm between the included 
tour Inches and half of included Water, 
| together with the weight of the Sucker 
| toa Cylinder of Water of nine Inches 
long, and two Inches and half broad, 
commenſurate to the like cavity of the 
| Tube, and thelike quantity of nine In- 
ches of Watcr, impelled out of 115 place 
by nine Inches of the Tube $iumerled 
below the Superficies of the Water. 

And the lame rule and proportion 
will hold upon the like quantity of 
more Water taken in, and a deeper 
immerſion , allowing the {ame thing 
tor that thicknels of the ſides of the 
Tube, which upon a deep immertion 1s 
more conliderable than upon an 1mmer- 
lon of four Inches and half. 

. I {+ And 
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7. Andalthough Idid not make an 
actual trial how much weight in an 
empty Tube, deeply immerſed , woul! * 
be (uſtained by the Sucker without ſub- 
ſiding , yet by this proportion it 1s eafie 
to be calculated, vz. that the Tube be. 
ing kept empty , and immerſed to an 
depth below four Inches and a half, the 
Sucker will ſuſtain without ſubſiding 
ſuch a weight, as 1s equal to a portion! 
of Water commen(ſurate in bulk to {| 
much of that empty Cylinder in tht 
Tube, as 15 depreſſed below the Supert| 
cies of the veſlel of reſtagnant water. | 

So thar if the empty Tube will ſuſtau 
ſeyen Ounces and half (the weight 
the Sncker,) at four Inches and half ww 
mcrfion, it will ſuſtain fifteen Ounces 
nine Inches immerſion, thirty Ounce 
2t eighteen Inches immerſion, fixt} 
Ounces art thurty ſix Inches of imme} 
lon, for an empty Cylinder of thirty il 
Inches Jong and two Inches and hall 
broad, will contain a Cylinder of Wt 
ter of ſ1xtv Ounces welght, allowin! 
{omewhat as before, for the thickns 
of the fides of the Tube, 


8, I 


Torricellian Experiment. 15 
8. Inthis itappears that the Water 
doth not gravitate upon the Water, 
but gravitates upon a Body lighter than 
itſelf, though this Gravitation be im- 
mediately upon a Body as heavy or hea- 
vier than it (elf. When there is nothing 
but Air in the Tube, the Sucker is the 
moveable Baſis of that Air, and it gra- 
vitates immediately upon the Sucker, 
but mediately and remotel- upon the 
Air above 1t, when there 1s a little co- 
lumn of Air1n the top of the Tube, and 
below the Superficies of the Water, and 
under that a column of Water, and un- 
der that the Sucker, If the whole Con- 
crete be lighter than ſo much Water, 
Itgravitates upon the Sucker , Water, 
and Air, becauſe though the Brais be 
[pecifically heavier than Water, and the 
Water over it ſpecifically of an equal 
weight with Water , yet the quantita- 
tive or extrinſick weight of both is leis 
than the weight of ſo much Water as is 
equal to a Bulk or Cylinder of Water, 
entirely commenſurate to rhe quantity 
of the Air, Water, and Sucker , below 
the Superticies of the Water. 
I'2 9. That 
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9. That when a Body lighter than 
ſo much water is within the compals of 
the Superficies of the body of reſtagnant 


water, the water prefſeth upon 1t up- 
ward, impelling it up, as here upon an! 
immerſion of the Valve laden with four 
Inches and half of water, and likewik' 
with the weight of the Sucker, into nine 


Inches of water, an gay quantity 


water to the moles of the immerſed 
Tube , vz. nine Inches ſuſtains the| 
Sucker,notwithſtanding its own weight 
and the weight of four Inches and halt 
of water incumbent upon it, becank| 
thoſe two weigh but fifteen Ounces,and! 
nine Inches of the exterior wate! 
weighs as much, and fo there 15 an qu 
pondium between the potentia ſuitinent 
and the priuars #cprimens, 


| 


| 
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CHAP. VII, 


Concerning the Space derelifted by the dc- 
ſcent of the Mercury in the T orricellian 
Experiment, and what it is not, or what 
it us that fills it, 


Aving gone through the two pre- 
miſed Conſiderations, prelimi- 

nary to this Inquiry, Inow come to the 
third General, namely what it 15 that 
fl the ſpace derelicted by the gelcen- 


| ding Mercury in the Tube. And fir{t I 


ſhall conſider , whether it be a Space 
purely void ofany Body. 2. If it hath 
lome Body that fills that Space, I ſhall 
conlider what it is not that fills it. 3. I 
(hall conſider what it is that moſt pro- 
bably may be thought to fill it. 

Firſt therefore I ſay it is not Nothing, 
or a pure Vacuity, but it 15 {ſyme cor- 
poreal' ſubſtance that ſucceeds in the 


| headofthe Tube, derelicted by the Mer- 


cury, 
f je here 1. I ſhall not enter into 
F- 2 any 
J s 
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any large debate touching the poſhibilt- 
ty or impoſſibility of interſperſed or 


coacervated vacuities 1n any Parts of 
the Univerſe; neither 2. ſhall I inſiſt 
upon thoſe obſcure evidences of the in- 
exiſtence of a Body in that dereliCted! 
ſpace, as namely the communication| 
of Sounds , or the reception of Light, 
or tran{miſſion of Colours, or other vi 
ſible ſpecies in or from it. But 3. Ihal! 
ground my Concluſion from thoſe more! 
{enſible and apparent Phenomena which] 
do evince it; namely, thoſe ſenfibl: 
plain Eff:&s in that ſeeming empty 
Space, which could never be produeet! 
but by the contiguity and preſence «& 
jome corporeal ſubſtance , filling that} 
iuppoled empty ſpace. 

1. Itis moſt evident to any man' 
ſenſe that will bur try it,that if the Tube 
be open at both ends, and filled up with] 
Mercury, and then one end {topped wit| 
the tinges, and the other end inverted 
and immerlcd in the reſtagnant Mer: 
cury, whereby 1t deſcends from the top 
of the Tube, a ſtrong and ſenſible At 
action is wrought upon the pulp s 
the 
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the upper finger that cloſeth it , which 


continues and grows more and more 
forcible , ſenſible, and evident , the 
farther the Mercury 15 removed from 
the upPCr end, and approaching to its 
uſual ſtation of 29 Inches. 

This Attraction 1s 1mpoflible to be 


| without the contiguity of ſome Body 


tothe pulp of the finger, which cannot 
be the Mercury 1t ſelf, for That in a 
Tube of four Foot long is removed a- 
bove a Foot diſtant from the finger, by 
that time it comes to its {tation ; yet all 
this while the ſtrong ſuction upon the 
pulp of the finger continues. 

And they that go about to tell us, 
that it 15 not Attraction or Suction by 
any power within the Tube, but by the 
pulſion of the incumbent column of 
Air, need no other confutation than 
their own ſenſe to aſlure them the con- 
traryz for molt evidently the torce that 
the finger feels is from within, and not 
from without: and this Solution by 
Pulſion, 15 given only to gratific that 
imaginary Suppoſition that ſome have 
entertained of the Acry Column,where- 
of 1n Jue time. I 4 3. The 
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2. The inſtance of Hanoratus Fabri 
in the 6** of his Phyſi ical Dialogue,(though 
not tryed by my ſelf, yet aflerted to be 
tryzd by him) puts it out of queſtion, 
Ifat the upper end of the Tube there 
be fixed a ivided Paper, which may be 
extended by any force, but otherwile 
contracting it telf (in the manner of 
Paper- Lanthorns made by School-boys), 


this plicata charta will by the ſubſiding | 


of the Mercur y be untolded and exten- 
ded, which could not be, but by the 
contiguity of ſome Body unto it. 

3. Theinſtancegiven by Zn, and 
improved by Fabry, ;  ub4 (up? 2, of an emp- 
ty Bladder cloſe ty &, and iaitned to the 
upper end and the in{ide of the Tube, 
extended at:er the-delcent of the Mer- 
cury, and aga1n contracting it ſelf to its 
former dimenſion by the inclination 
of the Tube, makes it plain, that this 
Extention is the eftect of ſome 1ncluded 
Budy 1n that relicted ſpace, which 1s not 
the bare groſs body of the Mercury, 
which is removed a Foot or more below 
it, andin which there is not ſo much 

as pretenaed to be any Magnetick qua- 
Ity 


_ 
h=p—z 


doc 


| 
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lity in relation to the Bladder. 

And they that tell us it is the Elatery 
of the Air included in the Bladder, that 
extends 1t by a natural expanſion, tell us 
an invention fitted to ſerve the Suppo- 
tion of the prodigious natural Elatery 
of uncomprels'd Air , whercof hereat- 
ter, 

It is true, that it this Bladder hath 
any little orifice, or hole open in it, the 
diſtention will not enſue ; but the rea- 
ſon thereof 1s evident, ( not upon their 
Suppoſition of the impediment of the 
natural Elater of the Air included in 
the Bladder, ) but becauſe 1n that calc 
the Attraction 15 made as weil upon 
the inſide of the Bladder through the 
orifice, as upon the outlide, and lo the 
Bladder obtains the ſame conliſtence as 
at firſt ; but where there 1s no orihce, 
the Attraction can only be but upon 
the outſide of the Bladder , upon which 
there neceſſarily follows an E-r-nfton 
of the Bladder, and a neceſſary Conlc- 
quent thereof is a Dilatation and Ex- 
panſion of that little particle of Air 1n- 
cluded in it, to the uttermoſt dilatation 

tha: 
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that that attractive force can give it, or| 


produce 11 it, which is not by natural 
Elaſticity, but by forcible Tenſion. 
Upon thele and the like ſenſible and 


plain Inſtances it ſeems undeniable by 


any , that will not abandon his own 
ſenſe, that it 15not Nothing that 1s in 


that derelicted ſpace, but it 15 ſome bo- 


dily ſubſtance ; for otherwile it wer: 
impoſſible that thoſe, andthe like fenfibl: 
effects could be produced : for regular 
ly, all natural bodily effe&s are wrouglt 
by a contact of jome Active body up 
on the Patient. 


_—— = _—— ——  ———— —— — -- 


CHAP. VIII. 


Conceriarng the Body ſupplying the derelttiti 
SÞace 14 the top of the Ti abe, aud fi 
what 1t is not, | 


i the former Chapter I have concli 


ed, that it is ſome corporeal Sub 


ſtance in the ſpace derelicted by th : 


Mercury in the top of the Tube, rhoug? 
not conſpicuous to the ſight : and noi 


| 


[i 
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[ ſhall conſider firſt what it is not, and 
2. what it ſeems molt probably to be. 
F There are two general Opinions 
| touching 1t: one that ſuppoſlerh it is 
/\ ſome Body that comes ae forts into that 
derelicted (pace; and thoſe again fall 
into ſeveral Opinions , ſome ſuppoſe it 
to be the torreign Air that pervades ei- 
1 ther the Pores of the Glals, or the Mer- 
cury;. others that it 15 #zher, or Erhe- 
-| real matter, or (which 15 a differing kind 
of Explication of the ſame thing) that it 
F 1s des Cartes his materia ſubtilis, or his 
Third Element, the ramezta or filings of 
- Atomical Bodies. The other genc- 
' ral Opinion 1s, that 1t 1s a bodily ſub- 
| ſtance, not coming ae fors , bur ariſing 
, fromthe included Mercurial Body. 
Now as to the former of thele gene- 
'\ ral Suppoſitions that it comes de forzs, I 
' ſhall Wherne the queſtion from that 
Suppolition of des Cartes his materta 
þ ſubtilis, for there is no probable evidence 
+ Ofanyſuch Principle, it being only an 
} Imaginary ſubſtitution ; anditit be any 
thing beſides imagination , it ſeems to 
be but Air, or at moſt that fubtler part 


(1 
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of the. Univerſe called «her , which 
poſſibly may be nothing elle but the 
{ubtler and more refined parts of the 
Air, diſgrofled of thoſe vapours or Effiu 
14, which obtain ordinarily 1a the in- 
ferior parts of the Air, commonly cal- 
led the Atmoſphere. 

And theretore one method of dilcul- 
ſion of this queſtion will poſſibly be ap- 
plicable to both theſe Suppolitions, of 
rhe admiſſion of forreign Air or «ther 
into the derelicted ſpace 1n the Tube 
above the Mercury. 

If therefore 1t be forreign Air or - 
ther that occupies that place, it mult be 
upon one of theſe accounts, v2. eirher 
that the Air or «&?her, upon the account 
ofits own ſubtlety and tenuity, freely 
and of 1:5 own accord pervades the 
Glals or the Body of the ſubliding Mer- 
cury, and ſo takes up the derelicted 
room ; orelle that althoughof its own 
accord ic would not penetrate through 
either of thote two Bodics, yet that 1t 15 
as 1c were forcibly ſtrained through 
the pores of the Glais or Mercury, and 
by the iubſiding of the Mercury, and the 
re- 
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reſiſtence of Nature againſt Vacuity , 
percolated into that vacant ſpace. 

As to the former of theſe Solutions, 
it ſeems altogether unreaſonable to ima- 
gine any free or unconſtrained penetra- 
tion of the Air, or «her, into that 
ſpace: for although the Glaſs, and like- 
wiſe the Mercury are not altogether de- 
ſtitute of Pores, yet they do not run in 
a ſtraight uninterrupted line, but are 
croſſed and obſtructed by interpoſed 
filaments, that mult neceſſarily ſtop the 
free paſſage of the Air or «ther through 
them, ſo that they are not wholly per- 
vious to thoſe Bodies. 

And that this is (0, appears by this 
one inſtance, which is as good as a thou- 
land, 

Ifit were true, that the Air or «they 
ad freely paſs through the ſuppoſed 
pores of the Glaſs or Mercury, the Mer- 
cury would never be {u{pended at twen- 
ty nine Inches, but would wholly fink 
into the veſlel or reſtagnant Mercury . 
for the inſinuation of the Air or &her 
through the Glaſs or Mercury , would 
lupply the vacuity, as well below twen- 

F Ti 
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ty nine Inches as above, and {0 accom 
modate the derelicted ſpace in all its E 
vacuation, as well as in part, and like 
wile would accommodate the Mercun 
in its natural deſcent without any in 
convenience, and yet we find, that x 


rwenty nine Inches the Meccury keep} 


'up, and ſublides not. 

And that which puts it out of qu: 
ſtion, that the natural irruption of th 
Airor ether fills not this Space, is thi 
let but the leaſt orihce, no bigger that 
the point of a {mall Needle be made i 
the top of the Glaſs Tube, the Mercur| 
would entirely delcend, and not be {i 
ſtained at twenty nine Inches, becail 
here is an admiſhon of forreign Air t 
ſupply the y_ derelicted by the Met 
cury, as faſt as it delcends. And ti 
{ame effect would follow, if the Air 
Ether did penetrate through the (mil 
pores of the Glaſs or Mercury. And fins 
we (ce it doth not obtain that effec, v4 
have reaſon unqueſtionably to conclud 
it hath not any admiſhon ab ext! 
through thoſe ſuppoſed pores of eithe 


of thoſe Bodies. | 
þ 


It 
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It remains therefore to be conſidered, 


| whether that by the great contention 
| of Nature againſt Vacuity, and the for- 


cible ſtreſs ofthe Mercury on its deſcent 
downward, there be not a kind of for- 
cible ſtraining of ſome Aery or Ethe- 


{ real Particles through the Glaſs, or at 


leaſt through the Mercury, which is 
partly expoled to the external Air. 

I anſwer, firſt, as touching the per- 
meating of Air or ether through the 


| Glaſs , it ſeems utterly impoſſible, for 


the reaſon before given. Indeed the 
vigor of Light or Fire penetrates the 
Glaſs, not (as it ſeems) by any tranſition 
of any Corporeal Subſtance, but only 
of a v#s, V17tz, or Vigor, which commu- 
nicates the quality of /umcx or calor to 
the Body that it finds there, but conveys 
not any Corporeal Subſtance tran{mit- 
ted through the Glals. 

Secondly, as touching the ſuppoled 
ſtraining of the Air or cAzther through 
the Mercury, and diſcharging it in the 
ſummity of the Tube : I muſt needs ſay. 
that in ſome inſtances the forreign Air 
will make a viſible perforation and 
tran- 
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tranſition through the body of Mercu- 
ry, as well as of Water. 

If a Tube of Glaſs, ſealed at one end 
be filled with Water, or Mercury , and 
then inverted in the free Air, (unleh 
the Tube be extremely ſmall) the Mer. 
cury will- ſubſide and deſcend by th: 
ſides of the Tube, and the Air alſcend| 
through it in a Pillar or Bubbles 1n the 
mid{t, in the very fame ſucceſſive orde 
as the Mercury deſcends ; the Mercun| 
thus latcrally deſcending, making wa 
for the aſcent of the Air, and the Airin| 
the lame ſuccefſive moments atcending,| 
flling the room reli&ed by the Mercu 
ry : and this aſcent ofthe Air 1s evident] 
and conlpicuous to the Eye. 

But in the matter 1n queſtion , choad 
ſeems to be no ſuch pervading of th: 
Air through the pores of the ſuſpended 
or reſtagnant Mercury, 


Firſt, it ſuch a tranſition of the Air} 


were through the column and reltag- 
nant Mercury, 1t muſt needs (as in the 
former caſe) make a vilible appearance 
thereof 1n the Mercury, and raiſe ſome 
tumultuous phenomena 1n it, but no ſuch 
| thing 


| 
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thing appears to the eye in the Torricel- 
lian Experiment ! 

Secondly, the dithiculty of the tranſi 
ts of the external Air through the 
Mercury in the Torricel/zay Experiment 
15 infinitely greater than 1n the inſtance 
above given : for in that inſtance the 
Airhath bur one motion upward , and 
1s aſſiſted in it by the Mercury giving 
way to it. Bur here in the Torr:ce//raz: 
Experiment, there muſt be a double 1n- 
tention and motion of the Air, 22, 1, 1t 
muſt deſcexxdendo terebrate through the 
reſtagnant Mercury, and then when it 
hath paſſed that difficulty, it mult tere- 
brate through the erect column of 
Mercury aſceaacndo, And it 15 not Con- 
ceptible that the pores of the crect anc! 
reltagnant Quick-ſilver , croſſing once 
another in reſpect of their poſition and 
lituation , can accommodate juch 2 
crooked and contradictory motion of 
any particle of Air. 

Thirdly, again it cannot reaſonably 
be thought, bur that if there were ſuch 
atranſition of the Air through the re- 
[ngnant and ſuſpended Quick-illver, 
K but 
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but it ſhould be as reaſonabe to continue 
after the -ſubliding of the Mercury to 
twenty nine Inches, as before, the pal- 
ſage remaining {till open through the 
Mercury. The conſequence wheredf 
would be, that the whole Tube would 
be ſupplied with Air, and conlequently 
the whole body of Mercury be emptiel 
into the reſtagnant veſſel; as when 1 
little Pin-hole 1s made inthe top of the 
lealed Tube. 

Fourthly, againif it were forrreigt 
Air or /ther that were admitted, 1t 1 
not eaſily conceptible, how the finger 
ſtopping the upper orifice of the Tube 
thould be attracted inward, or the Blad- 
derdiſtended, as 1n the former Chapter; 
tor the immiſſion of forreign Ar 
through the Mercury , or Glats, mult 
rather contract than expand the Blad: 
der, by the accefſion of an external con 
preſſion from it, as will happen upon 
the Icatt hole made in the Tube. Upon 
theſe and the like reaſons it ſeems to 
me altogether improbable, that the cc 
relicted ipace ſhould be filled with Air 
er e&ther from without, by an intro: 
miſtion 
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miſſion of it through the Glals or Mer- 
cury. 


CHAP. IX 


Concerning the other Suppoſition, namely, 
that this derelifted Space ts filled with 
a Body ab 1ntra. 


Ince therefore have concluded, that 
this derelicted Space 1n the Tube 15 
filled with a Body, and that That Body 
comes nor ab extra, and there is/no Byv- 
dy within to ſuppply that room bur 
the Mercury, or that which mult be ex- 
tracted from it: and in as much as the 
Mercurial conliitence it felf 15 deſcended 
totwenty nine Inches, it remains nece{- 
ary that this Body that fills the dereli- 
ted interſtitium, mult be a ſubtle body 
extracted trom the Mercurial budy. 
But how, or in what manner this 1s ct- 
teted ,is inquirable. 

And now beforeI come to the Inqui- 
ry itſelf, I muſtrake notice that there” 
arethree kinds of inſtances of the Torr:- 
c/an Experiment. K 3 K; 
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1. The firſt 1s, where the Tube 1s juſt 
twenty nine Inches and half long , and 
ſealed at the top, and then filled with 
Mercury, and inverted into re{tagnant 
Mercury, without any admiſſion of any 
Air; and though that be difficult to 
clizct, yet if it be effected, there 1s no va- 


cant ſpace left, but the column of Mer: | 
cury adheres to the top of the Tube, it | 


being its juſt ſtation, 

2. Thetecond is, when the Tube 1; 
above twenty nine Inches and half, ſup- 
Pole tour foot long, ſealed at the top, and 


. 


tiled up to twenty nineInches and half, | 


and then inverted, whereby the Air rt 
{-th to the top of the Tube, and the 
Mercury ſublides not only to .tweaty 
ninc Inchcs and halt, but much lower, 
namely as far as that column of Air in 
the upper end of the Tube is by tenſion 
extendible by rhe torce of the deſcention 
of the Mercury, which being about 
cightecn Inches of Air, poſſibly by the 
deſcent of the Mercury will be extended 
ioabove twice the length, whereby the 
Mercury may {ublide it may be to about 
fourteen Inches, (I amnot curious in 
ihe Calculation.) 3. The 


| 
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3. Thethird Inſtance is, where tl:: 
Tube for the puryoſe 15 four foot lons, 
fealedat oneend, lied wich Mercury 


without any pur: of Air admitted, 
whereby the M- inverted into 2 
veſſel of reſtag:: -.: Mercnry, ſubfides to 


twenty nine - laches and half, and (6 
leaves about eighteen Inches defertid 
by the Mercury. 

And though in the purl un of thr 
courle there will be uſe of the diſcuſſto: 
of the two former Inſtances. yer in chi: 
place only the laſt of the three yeilds rhe 
Inquiry, namely what it is that flls that 
ſpace.derelicted by the Mercury. 

AndI adventureto conclude, that it 
15 a ſubtle Corporcal Subſtance extra- 
Red from the groſs Mercurial Body , or 
torced out of it. 

The methods of this Separation ar: 
two, the one propoled by Z:zzs, the 
other offered by others. 

Thar of Zizus (if I underſtand him 
aright) ſeems to be this: namely that 
by thedeſcent of the Mercury,andz7 obſe- 
qurum nature univerſalis, tor preventing 


of YVacuity, there are taken away lticcel- 
R 5 lively 
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ſively fromthe ſuperficies of the Mer: 
cury certain ſcales as it were of an in- 
diviſible profundity, and thele are rari- 
fied into a ſubtle inviſible conſiſtence or 
vapor,which ſupply that deſerted ſpace, 
and make up a kind of fwniculws that 
ſuſpends the Mercury to the Tube,and is 
coextended to the whole vacant ſpace 


gradually, as the Mercury delcended. | 


This feems to be ſomewhat difficult, 


eſpecially conſidering the heterogene- | 


ous parts of the Mercury, whereof {ome 
{eem to be of that ſolidity, that are un- 
capable of ſuch a ſeparation. 

Beſides 1t would be difficult to con- 
ccive, how thele {uperficies of this Body 
ſhould in a moment, by the inclination 
of the Tube, be rejoyned to the Mercu- 
rial body and conliſtence, and in a 
moment again, upon the re-crection of 
the Tube to its perpendicular poſture, 
be rarefied from fo grols a conliſtence 
into fo ſubtle and inviſible a nature; 
both which will be the effects, one of 
the inclination, the other of the re-ere- 
on of the Tube, | 
* Therefore ſhall rather chooſe ano- 

T ther. 


Torriceliian Experiment, 135 


ther, and, asI think a more acconunta- 
ble Solution. 

It is plain to our daily obſervation, 
that all Bodies , eſpecially ſuch as arc 
liquid or ftuid, 42 continually {end our 
from them certain {ſubtle Eſfiiv1A, {Carcc 
perceptible to r'1e Eye, bur manitelt 11 
their effets. It 15 allo evident, that all 
Bodies , elpecially fluids, and ſuch as 
conſiſt even of Heterogeneous parts, by 
ſtrong agitation, by heat or motion, 
have many of their parts relolyed into 
| amoreſubtle conliſtence, than appeared 
before ſuch agitation. Thus Water by 
heat or violent motion refulves it {clt 
into vapours or {tcams, 

Mercury 1s of it felf an heterogeneous 
body, conſiſting of ſome more ſolid , 9- 
ther more fluid and moilt parts. It any 
man ſhall take the pains violently to 
| ſhake Water and Mercury together, and 
throughly wath it, he ſhall hind the ſhi- 
ning parts that are the more fluid, le- 
vered from little black or dark granules 
like Sand, which will gradually ſubſide 
viſibly in the water into a heap, before 
the nimble ſhining particles united 

Ik 4 AE 
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tothem,and alſo certain Airy corpulcle; 
ring to the top of the Water. 

And as thus by the ſeparation by wx 
ter, {o by a ſtrong heat the Mercurial 
Bodies will be in a great meaſure re 
ſolved into a fume or {moak, which ne 
vertheleſs (as 15 ſaid) will coagulate x 
gain, and aſſume the former Mercuril 
conſiſtency, at leaſt in a great mealure, 

Mercury, though it be one of the col- 
deſt Minerals, doth contain and fend 
out from its body certain Effiuvia, and 
noxious vapors , as they experiment 
that are converſant in Mines of that 
kind. 

If any inan obſervethe delcent of the 
Mercury from the top of a long Tubein 
the Torriellian Engine, he thall find 
the delccnt not {o quick and nimble, as 
if both ends were open , and (contrary 
to the uſual acccleration of deſcending 
heavy Bodics) more and more {low and 
taint, the nearer 1t comes to 1ts ſtation; 
which 1s an evidence that there 1s 4 

Jacta and contention in Nature , while 
it extrates, {cparates , and abrades the 
parts, that mult ſupply rhe derelicted 


tDAace, 
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ſpace, and likewile in giving them a 
tenſion ordilatation an[werable to it. 

They that have exerciſed much the 
Terricell;an Experiments, and thole of 
the like nature with Mercury, have ap- 
parcntly found that the frequenr itcro- 
tion of theſe Experiments have much 
imbaſed the nature of Mercury , depu- 
rating it from thole ſubtle ſteams and 
Effiwvia that naturally attend it, and 
thereby the very Mineral it lelt becomes 
more vapid, diſcharged of its {ubtle Spi- 
rits or parts , and rendred lets uſetul 
not only for Medicinal but Mechanical 
Experiments : whereby1t appears that it 
joſeth ſomewhat of 1ts more tfubtle tub- 
ſtance by iterated Experiments , and 
will prove more f{luggith. For this I 
call to witnel(s Homoraties Fabri., in the 
latter end of his Philoſophical Driatogues, 
and ſome of our own Nation that have 
aſſerted the ſame , and in my own Ex- 
perience I have alſo found 1t true. 

It is certain, that when Mercury, or 
any other fluid falls in a Tube, the high- 
crit falls, the more force it hath, and 


the greater compreſſion the lower parts 
receive 


wt 
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receive from the upper, for all Bodies 
that deſcend, deſcend with the greater 
force, according to the altitude of their 
deſcent, asI ſhall have occaſion .hereaf- 
ter to obſerve. 

The deſcent therefore of Mercury in 1 


Tube of fix foot high , is much more] 


powerful than a deicent from tour font 
high ; and That than a deſcent from 
three foot, or twenty nine Inches high, 
and conſequently ,the compreſſion of 
the inferior parts by the ſuperior ; and 
in a greater deſcent than in a lels. 
the agitation of all 15 the more vigorous 
And yet (as I before ſaid) it 1s evident in 
the deicent of the Mercury from a Tube 
of four foot high, ſtopt above, and im- 
merlſed beneath in reſtagnant Mercury, 
i5 not without a /u&a or contention; 
and although the higher the Tube 1, 
thedeſcent at firſt is more quick, yet it 
gradually grows ſlower and flower, 
till it come to the common ſtation of 
its ſuſpenſion, v:z, twenty nine Inches 
and half, or thereabouts, But yet even 
in the firſt efforts of 1ts motion, it 15 not 
fo quick or violent, as its own natural 
| motion 
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motion would otherwiſe attain for it, 
receives a remora and impediment by 
the difficulty of ſeparating of its ſubtle 
arts, 

Thele things are apparently true to 
any man's obſervation , and from theſe 
obſervations I frame theſe Concluſions. 

1. That the ſubſtance that fills the 
head ofthe Tube, as the Mercury de- 
ſends, are the Effiuvia, ſteams, or tub- 
tle vaporous parts of the Mercurial 
Bady. 

\2, Thatthele ſteams or vapors are 
ſeparated from the Mercurial body by 
1double immediate means. Firlt by way 
of Expreſſion, or driving them out 
by the ſtrong delcending motion of the - 
Mercury, the compreſſion of the interior 
parts by the ſuperior, and the great agi- 
ation'of its parts ; the grpfler Mercu- 
ralparts coming cloler togerher, and 
aiving out the moxe ſubtle and vapo- 
rous parts, Secondly by way of Ex- 
tron, or ſtraining outt* thole parts 
that axe more ſubtle and fltid, and ca- 
pable of Expanſion , and from hence 


anſeth that /xi7a and mora 1n the deſcent 
4 & 2 G 4 F'' 
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of the Mercury, by the ſtraining of th ,v; 
Mercurial vaporous bodies, and rakinf the 
them out, And icq 
3. + Thatthole parts thus extrade | 
are dilated and extended to as great i tan 
amplitude and tenſion, as the itrengf] on 
of the deſcent of the Mercury, and i per 
amplitude of the ſpace it leaves r 
quires; which tenſion alſo contribut fan 
much to the retarding of the ſwiftne ab 
of the Mercurial deſcent. mu 
. Andbecauſle at twenty nine li ftrc 
ches and half, the weight of the Me apr 
cury decreaſeth to ſuch a ſtate, as canny Au 
work any farther ſeparation of ſubt{ by 
matter to ſupply any more room, | Ai 
ſtays there, and deſcends no farther, * Pea 
having ſtrength enough at tliar high] : 
to ſeparate any ſubtle matter from | 
telf, to ſupply the ſpace it ihould lea ſul 
by ſuch deſcent. bo 
5. Although the immediate cau 
of the ſeparation of the ſubtle matter foo 
Mercury, and the expanſion or dilath nh 
tion thereof, be the force of the deſcent jer; 
and weight, and preſſure of the Merc 
ry, yet this 15 performed 72 obſequi 
Wil. 
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th wiverſalis nature, for the avoiding of 
ind the diſſolution of Continuity, or, which 
isall one, 0b f4gam Vacui, 
% 6, And the ſame reaſon watatis mu- 
: 2] tandis will be applicable to the ſaſpenſi- 
of on of water in a Tube, which will be ſuſ- 
: pended at 311 foot,or thereabout, as Mer- 
cury is at Ewenty nine Inches. For by the 
ut ame means that ſubtle parts are ſepa- 
ne} able from Mercury , ſubtle parts are 
much more ſeparable from Water, by a 
[4 ſtrong tenſion or compreſſion of it, as 
Me} ppears by the raifing of innumerable 
ny Airy Bubbles out of a veſlel of Water, 
bt by the ſtrong tenſion of the Air in the 
, || Air-pump, large inſtances whereof ap- 
nf pears 1n Mr. Boy/c's Experiments, 19, 21, 
of 12,23, (Fc. 
my The whole procels and model of the 
earf {ulpending of Water in a long Tube 
| above one and thirty foot long, and 
bow it ſubſides to about one and thirty 
foot, and no longer. vide apud Shottum 
0 his mtrabilit Vari lib, 3. cap. 2.11 Ex- 


And now if it be ſaid, ſuppoſe the 
Tube were ſeven, eight, or ten foot 
100g. 
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long, or ifit were three or four fo 
long, and the upper end were a Bo 
head, that ſhould contain three or foy 
pound of Mercury, this would ſuþſi 
to twenty nine Inches: where ſhoul 
there be Efiuviato fill fo great a ipact 
Lanlwer : the more Mercury delcen 
to twenty nine Inches, the more Eff 
via there will be to fill that place th 
the Mercury left, and fo the Supply vi 
neceſlarily be as liberal, as the ſpace tl: 
Mercury took up before 1ts delcent toy 
Inches and half, becaule there is a on 
ter ſtock of Mercury to yeild 1t, att 
a greater continuation of motion to tt 
tractit. And there ſeems no necelfir 
of any great quantity of ſubtle matt 
to be driven, or driven out of rhe Me 
curial Mats, becaule it 1s a ſubſtance c 
pable of dilatation to a greater expat 
{110n than 1ts own natural confiſtenc) 
by the ſubſiding of the Mercury. 
Merſenn tells us,that by experient 
he finds, that by a ftront ten{1on of : 
particle of Air , it 1s capable to an et 
panſion of neer ſeventy times the ſpit 
of 1ts ordinary confiltency, as in ZEol 
- Piles 
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piles, and the like Engins. And we {ee 
that if an Inch of Air be left in the top 


"7 of the Tube, it will by the bare force of 


the deſcent of the Mercury be expanded 
1 toneer ten times 1ts former ſpace. And 
"4 upon the lame account it will tall our, 
f that the quantity of one Inch of thoſe 
"| Mercurial efluxes will, by the deſcent 
'} ofthe Mercury, be ſtretched out and ex- 

| panded to fill the derelicted ſpace of the 
{| Mercury, far exceeding their common 
and ordinary extenfion, 

Fig. 9, The moſt conſiderable Ob- 


1 tion againſt this Suppoſition ſeems 


| to bethis. That if the Tube of four foot 
long filled with Mercury, and then im- 


"| merſed in reſtagnant Mercury, where- 


| bythe Mercury ſubſides to twenty nine 


| laches, and leaves a ſpace of abour 18 


aches ſeemingly empty, yet if the Tube 


t | beinclined, as in B, to an altitude pa- 
14 rallel to twenty nine Inches of vertical 


light, The Tube ZB will beas art firſt 


4 filled with, Mercury, drawn or driven 


| out of the reſtagnant veſſel, and no va- 


- | Cant ſpace left; and 1t again it be ere- 


| ted perpendicularly as before, the Mer- 
CUXY 
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cury will (fublide as before, vs. to twet: 
ty nine Inches, what becomes of the 
{ubtle exhalation upon the inclination 
of the Tube 2 

[ an{wer, 1t 15 true, that by the incl; 
nation of the Tube the Mercury that de 
icended out of the Tube 1nto the re 
ſtagnanr vellel of Mercury , will k 
drawn up1nto the Tube, and the Tub: 
tilled again with it, the lame by the in 
clination of the Tube becomes of le 
accidental weight. But this doth no 
way crojis what I have ſuppoſed: | 
theretore antwer, 

1. That by the inclination of tl: 
Tube at B, the Mercury doth not pre; 
{o urgently upon the tubjected Mercury, 
as 1t doth 1n 1ts perpendicular poſition; 
tor it is ſuſtained acconding to the lays 
ot Staticks by leaning upon the incl! 
ned Tube. and preifeth not fo torcibly 
upon the tand or Bale. 

2. Thattheretorethe pores or con 
hitency ofthe Mercury in the incline 
Tube are more lax and open, and regail 
more of that natural texture of its Mer 
curizl conſiftence, and receives 1nto 
40 Ul 
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again thoſe connatural fteams or efflu- 
xes, that were ſhot or drawn out of it 
by its former compreſſion,and the attra- 
ion made upon it by realon of its de- 
(cent. 

3. And by us re-erection unto its 
former perpendicular poſture, they are 
again'thruſt or drawn out by its con- 
tration and compreſhon , and the for- 
cible attraction wrought upon it by 
that Catholick Law of Nature, preſer- 
ving the continuity of the Univerle. 

And that which ſeems evidently to 
evince the truth hereof, 15 the inſtance 
given by the Excellent Author himlſelt, 
inhis 20,21, 22, 23, but eſpecially in 
his 24** Experiment of the Air-pump ; 
wherein the violent attraction of the 
Pump, and the ſtrong tenſion of the Air 
Included in the Receiver, raiſeth from 
the bottom of an included veſſel of Wa- 
ter Oyl, but eſpecially Spirit of Wine, 
great Bubbles to the top of the vellels, 
(which is performed either by that for- 
able extraction of the more tubrle and 
Aerial Particles included in that liquor, 


1 by ſabtilizing or rarefying {ome 


Parts 
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parts of the liquor. But as ſoon as that 
ſtrong tenſion and attraction by the 
included Air is taken off, by the inwmiſ. 
ſion of freſh Atr.into the Receiver , the 
Bubbles ſubſided, and the ſubtle parts 
included in it were again rejoined, and 
reunited to the ſame liquors from 
whence rhey were exhauſted, whuct 
by a new tenſion wrought by a new re 
peted ſuction. of the Pump, . might I: 
again extracted. | 

And thus far touching the third Ge 
neral, namely what it 1s thar 1s inclu 
ded in the {pace derelicted by the Mer 
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CHAP. X. 


The enquiry touching the Cauſe that keeps 
the Mercury ſuſpended in the Tube at 
29 Inches yz OY there abeut , and firſt 
what is not the Cauſe of this Suſpenſion, 


THE conlideration of what it is 
that remains in the derelicted 
pace, in the upper end of the Tube, and 
the conſideration what it 1s, that keeps 
upthe Mercury to twenty nine Inches, 
or thereabouts. are of two ſeveral kinds : 
foralthough the former Conſideration 
sneceſſary to be known, before we can 
arrive at a reaſonable diſcovery of the 
latter ; yet it would not be {imply of it 
If mrnpoſſible, that there ſhould be ſuch 
2 corporeal ſubſtance, as I have above 
conjetured, in the derelicted head of 
tie Tube, and yet the Mercury might 
wholly diſcharge it ſelf in the reſtag- 
nant veſſel, which yet we {ce it doth 

not, 
Therefore having in the former 
L 2 Chap- 
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Chapters finiſhed the former , which 
was the fourth general Inquiry, name- 
ly , what it is that fills the dereliced 
ſpace, I now come to the fifth and 
ſixth Inquiry, namely what 1s not the 
cauſe of this ſuſpenſion of the Mercury, 
and what ſeems to me the true cauk 
thereof. 

And among thoſe that are aſſignet 
for cauſes of this ſuſpicion,which yet ar: 
not caules thereof, I ſhall mention on- 
ly theſe three ; namely the renitenceor 
reſiſtance of the Mercury in the reltag- 
nant veflel, 2. and the counterpolk 
of the impendent column of the Atmo- 
tphere, equal in bale to the baſe of the 
Cylinder of Mercury ſuſpended 1n the 
Tube, and 3. the Elatery or Spring d 
the inferior part of the Air. 

Ot the former briefly in this Chapter, 
oithe rwo latter more at large in wht 
tollows. 

Stevinus in the Explication of tl 
10% Propolition of his Hydroſtaticks 
aftirms, that the refiſtence of the bak 
of any fluid Body, 1s greater in propor 
tion than the prndrs deprimens of a ” 
flu: 
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fluid : which Fabr: in the ſixth of his 
Philoſophical Dialognes, pag. 480. and 493, 
oes about Geometrically to demon- 
Trace :.. but I contels that it 15 performed 
with ſo much intricacy, and obſcurity, 
that Ido not fully apprehend it. 

Andifthus be (o, it may feem at firſt 
view, that the reſiſtance of the reſtag- 
nant Mercury in the ſubjacent veſlel, 
which 1s as 1t were the bale or foot ot 
that Mercurial Column of Mercury, 
that 15 ſuſpended in the Tube, may con- 
tnbute ſomething to its ſuſtentation in 
that poſition, 

But upon due conſideration I find 
tlus 1s but an imagination, and contri- 
butes nothing to this phenomenon. 

Indeed, if a l1quid be impendent upon 
lid baſe, as Mercury upon Marble ; or 
falighter or leſs compacted fluid be bot- 
tomed or imbaſed upon a much more 
grols and compacted fluid, as a Tube full 
of Air upon a Superficies of Water, or a 
Tube full of Water upon a Supertictes 
Mercury, though the Tube be open 


| a both ends, the Baſe will ſuſtain the 


Columa of the lighter or leſs compacted 
fnid, L 2 But 
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But if they are of the ſame kind and 
conſiftence, the Baſe contributes ne 
thing ro the ſuſtentation of the 1mpen. 
ding Column. But if there be no other 
impediment , it will wholly ſubſide 
And therefore if a Tube , open a 
both ends, be filled with Water , and 
the lower end ſtopt with the finger, k 
immerſed under a veſlel of Water , and 
then unſtopped ; or -1f an open Tub 
ſtopt at the lower end with the finge, 
be immerſed in a veſlel of reitagnan 
Mercury, in the former caſe the Wate; 
and in the latter the Mercury wil 
wholly ſubſide to the level of the Super 
hcies of the Water or Mercury 1n tht 
{ubjacent veſſel ; which would not bt 
notwithſtanding the Tube: were opet 
at both ends, if a Baſe of the ſame fluc 
had any force or reſiſtance againtt it 
deſcent. 
Nay the truth 1s, the poſition of tlt 
Water or Mercury in the Tube, in an 
the leaſt degree higher than the Super 
fictes of the Water or Mercury in tlt 
veſſel, hath an accidental Gravitatiol 
upon a lower Superficies of the fam: 


fluid, 


pm_— , -- VF, wa, 
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fluid, by reaſon of ſuch poſition or cle- 
vation of the fluid in the Tube ; above 
the Superficies of the fluid in the veſſel, 
and by that poſition preſſcth upon it, as 
ſhall be farther illuſtrated hereafter. 
And therefore the pozdvs deprimens of 
the ſame fluid in ſuch an elevated poſi- 
tion, conquers and overmatcheth the 
puentia ſuſtinens of the ſubjected fluid, 
though it were an Ocean of Water. I 
therefore lay aſide this Suppoſition , as 
contributing nothing to this phezore- 
mn, and proceed to-the examining of 
thoſe, thar with great pretenſion and 
patronage are ſuggeſted tobe the Caulc 
of this Suſpenſion. 
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— 


CHAP. XI. 


Concerning the ſuppoſition of the 2quipon. 
dium of a pillar of the Air, or CAtny. 
ſphere, as the Cauſe ſuſtaining the Mex. 
curial Cylinder, 


His latter age, as it produced the 
Torricell;iax Experiment, (0 it hath 
produced a new Syſteme 1n Nature for 
the Solution of it , namely the Gravi- 
tation of the Atmoſphere, and an qu- 
pondiuxz of a Column thereof to the 
weight of the Mercurial Cylinder con- 
tained in the Tube, whereby it 1s ſuſtat- 
ned, a fuller Explication whereof here- 
after follows. 

Andit 1s admirable to ſee, how much 
this new opinion hath obtained among 
the YVirtweſt of this latter Age ; ſo that as 
a new faſhion 1s greedily entertained a- 
mong the Gallants of the times, and an 
old faſhion deſpiſed and contemned ; 10 
this new hypotheſis 1s as greedily enter- 
tained by the great Wits of the "ung 
an 
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and hath obtained the ſtile of a Dod7rine ; 
and the Old Peripatetical Learning , 
touching Yacuuwm, and the Inleparabili- 
ty of Bodies, exterminated,under the re- 
proach of decantata fuga, 

Nay the theory 1s 10 much 1dolized, 
that ſome late Authors have {trangely 
contended for the dignity of being the 
firſt Inventers of it. 

And ſome that have defended the 
Peripatetical Solution of fuga vacur , as 
Shottzes, when he wrot his m/rabilia Hy- 
draulica and paeumatica; yet whether 
overwhelmed and aſtoniſhed with the 
Magdeburgh Experiment and varictics 
thereof, or whether he was not willing 
toleem to perceive leis than the Yirtne/, 
that had eſpouſed the new Solution , 
comes 2 Convert, and fairly retracts 
bs former Opinion , and gives up the 
Sdlution of the Torrice/lian Experiment 
to the £q#7pordinm of the like portion 
othe Armoſphere,in his Technica Cur:- 
ſa, L. 4. cap.6.f. 2. 

And'tis pleaſant to ſee what a won- 
&rful progeny, and voluminous Sy- 


tems of Theories, Conlcaries, and 
Con- 
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Concluſions have been ſince built upon 
this Suppoſition ! wherein though the 
Authors haveſhewn much wit, tubtle. 
ty, and learning, yet they have loſt the 
expence of much time, and invention, 
and pains, if atlaſt when all is done, it 
Yove but an imagination. 

The Suppolition therefore ſeems to 
be this: 

1. That the Atmoſphere or lowe 
portion ofthe Air, ſome lay feven, ſome 
twenty two, others fifty, others an hun 
dred miles high , hath a conlſiderabt 
Gravitation upon 1ts inferior parts upon 
the Earth, and upon all Bodies 1n thi 
lower world, 

2, That where a Tube, ſealed x 
one end, 1s filled with Mercury, and 
then inverted into a re{tagnant veflel & 
Mercury , the Mercury will ſubſide t 
twenty nine Inches and half, and n 
lower, becauſea column of Atmoſphe 
rical Air, of the ſame bale with the cx 
vity ofthe Tube, and incumbent upo 
the face of the reſtagnant Mercury, doti 
juſt counterpoiſe ſuch a column of Met 
cury of twenty nine Inches and - 

high 
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high : ſo thatit the Mercurial Cylinder 
be of that bulk, as to weigh tive pound, 
the Atmoſpherical Cylinder weighs 
juſt as mucn,and lo as one artificial ſcale 
being charged with an equal weight 
with the other, ſtands in this equ//:vr-- 
wm: ſointhis natural Scale the Atmo 
ſpherical Cylinder prefling upon the 
reſtagnant Mercury with an <equal 
weight, to the 29 Inches and halt of 
Mercury in the Tube, ſuſtains and keeps 
itup1n an £qutl/br 11m, 

3. Butit while the Mercurial Cy- 
linder ſtands thus ſuſpended , there bc 
any little hole made in the c— 
of the Tube, the weight of the Air mw 
preſſing in upon the Mercurial Cylin- 
der, takes away that 4q#1/15r1umm which 
t had with that external column of At- 
molpherc, while 1t was protected from 
the impendent column of Air by the 
ſealed rop of the Glaſs; and now the 
Mercury 1s driven down by the equal] 
weight of the Air, and wholly tublides 
nto the reſtagnant Mercury ; for now 
the Aereal Cylinder without the 'Tube, 
and that within and upon the Tube. 
Iy2 x 
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have the ſame common weight or Grz: 
vitation upon the Mercury. And upon 
theſe Suppoſitions they gratt innumers- 
ble Concluſions, and among the reſt 
that the Air gravitates upon all Bodies, 
that the exact proportion of the weight 
of Air 1s herehence neceſlarily deduci- 
ble, for if a column of Mercury, of half 
an Inchdiameter, and twenty nine In- 
ches and halt high, weighs two pound 
(for inſtance,) then a column of Air of 
the ſame diameter, extending from the 
reſtagnant Mercury to the top of the 
Atmoſphere, weighs juſt as much. And 
ny" hence they meature the hight of 
tie Atmoſphere , or ponderous Air, 
namely, Air being about a thouſand 
times lighter than the like bulk of Wx 
ter, and Water being fourteen times 
l:ghter than the like bulk of Mercury, it 
muſt follow by the rule of proportion, 
That if two pound of Mercury give 2 
column of halt an Inch diameter, to be 
twenty nine Inches high , then two 
pound of Atmolphere muſt give a co 
{mn of twenty nine times 14000 
inches high: (Iam not curious in the 
pro- 
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proportion, but only ſhew the method 
of their inferences: ) and abundance cf 
ſuch fine Conſequences are built upon 
this Platform, which were too large to 
enumerate. 

Now as touching this Solution of 
the Suſpenſion of the Mercury in the 
Tube, by the equrpondium of a Cylinder 
of Air, of the {ſame diameter with the 
Cylinder of Mercury, I fay it ſeems to 
me an Imagination,and to be utterly un- 
true. 

I will not repete what I have former- 
ly ſaid, againſt the Gravitation of the 
Air, 1n the fourth Chapter, which yer 
[take to be ſufficient to evince the un- 
truth of this Suppotition : but I will 
lubjoin two or three homely Experi- 
ments, which with the application of 
them wall, as I think, detect the untruth 
and inefhcacy of this Solution. 

1, I will begin with one offered by 
tne Aﬀſſerters themſelves of this Solu- 
tion, of a late learned Author, in the x 1, 
Propoſition of his Hydroſtaticks, and the 
Sholium thereupon, which I ſhall agree 
tobe a true Experiment. but the appl:- 
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cation thereof too much diſtorted , 
gratitie the hypotheſis, but in truth Fe 
reality utterly confounding i It, 

Take a vellel of reſtagnant Mercurj, 
of ieven Inches deep ; then take a Glak 
Tube of half an Inch diameter in th 
cavity, and of half an Inch thick i 
each lide, ſealed at the oneend, and of ; 
foot long, whereby the entire Tuk 
will be an Inch and a half in its wht 
diameter : Fill it with Mercury , and 
itop it with the finger at the open end, 
and invert and immerle it to the bottom 
of the reſtagnant Mercury. Ir will the 
come to pals, that abour EWenty nine 
Inches and halt, the ordinary a|tituc 
of the column of Mercur:, i, Will be abors 
the Superticies of the reftagnant Mer 
curv, and the whole Tube w vill there] 
remain full to the top: but the Gla 
being lighter than the Mercury, will 
impelled up bythe reſtagnint Mercur 
neer tothe Superficies thereof , where 
by there will remain about tix Inchesd 
the upper end of the Tube empty of tit 
Mercury, but {till there will be about 


rwenty nine Inches and half of the "_ 
It 
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fill full of Mercury, namely, the u(ual 
ſation of its Suſpenſion, 

I will ſuppole the twenty nine Inches 
and half of Mercury , ſuſpended in the 
Tube, to weigh one pound, and that 
the Glaſs Tube of it ſelf weighs likewiſe 
one pound, 

Iwill now ſuppole, that the upper 
end of the Tube were fixed by a ſtring 
to the Beam of a pair of Scales, as in his 
;1i9th figure in that book. I ſay that 
two pound 1n the adverle Scale will 
counterpoiſe this Tube with the inclu- 
ded Mercury, and if any little advantage 
of weight, ſuppoſe an Ounce, were ad- 
ded to the adverſe Scale, that Scale 
charged with two pound and an Ounce, 
will preponderate it. 

And I fay no more than what the 
Author ſays was determined touching 
It by the Royal Soczety , whereunto he 
lubſcribes, pag. 727. in thele words, Por- 
its in adverſa lance contraponderans equi- 
pulebat ſuſpenſt hydrargyri cujuſeunque al- 
ltudints, atque ſrmul (quantum conjett anao 
elimabant ) ſaſpenſt tubi et partz que [tag- 
tantis ip (ubjecto vaſe hydrargyr: (uperfi- 
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ciet ſupereminebat. Now 1t 15 certair 
that if the one pound of Mercury con 
tributes to this weight, it 15 not ſuſtain 
ed by the adjacent external columnq 
Air, preſſing the Superficies of the tr 
ſtagnant Mercury , for if {o, it 1s ſuſtair 
ed by the £qzipondium of thar Aercal 
lumn, and cannot affe& the Scale witi 
its weight , for 1t 15 ſuſtained by ans 
ther counterpoile, and not by the tw 
pound weight of the Scale. 

And again it 1s as certain, that if th 
Mercury do contribute to the counter 
poiſe of the Scale, 1t muſt by ſome mean 
beas 1t were taſtned to the Scale, (wt 
will (uppole it to be Zrimzs his funrculm, 
for otherwiſe the Glais would onl 
weigh as a ſeparate thing from ti 
Mercury, which would of it (elf contri 
bute {ex ſwpprſitione) but one pound t 
the weight, which would be neceſlar- 
ly preponderated by the adverſe Scal 
charged with two pound weight. 

And therefore it 15 molt clear, if tht 
included column of Mercury contr 
butes one pound weight to the ballanct, 
:t 15 not ſuſtained by the imaginar/ 
Colum! 
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column of Air equal in diameter to th: 
Mercurial Cylinder, but by an intrin- 
ſick conneftion or ligament to the 
Tube, whereby it weighs 25 OBCe Con- 


crete Body with the Glaſs, whichT call 


the Funiculrs ex ſubtilibus Mercurialit ts 
efluviss context, 

The Author, to avoid this difficulty, 
therefore tells us, that this thing primo 
aſpectu 1ntants cexmally ad Staticam ni- 
nu attents facile 1mponeret, and to avoid 
the impoſture, tells us, that all this 
while it 1s not the Mercury that contri- 
butes to the weight, for that hath ano- 
ther kind of Suſtentation by the eg:s- 
prdinm of the forreign Air, but it 15 
another column of Air, that umnpends 
upon the upper end of the Glats Tute 
251ts Bale, and therefore commen!irate 
to the ſuſpended Mercury 1n weight. 
And this is the effect of the Solution, 
namely, that only the Glaſs, 2nd the co- 
Inman of Air im; nendent upon it, inalces 
the counterpoiſe, and the Mercury Con- 
Inbutes nothing to It 

And indeed } if the column of Air, 
clarging the Tube , were of an equal 

M C12- 
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diameter with the Mercury, or the ca- 
vity of the Tube , the Evaſion were 
handiome and fuit2ble to their hypotheſes, 
though untrue: but the inſtance in 
queſtion, as 1t 15 propoſed, quite ſhat. 
tcrs this Solution, and renders 1t not on- 
1 untrue, but unſuitable to their very 
Principles. | 

For in this inſtance, the diameter 
the column of Mercury 15 but half an 
Iach,- but the diameter of the whole 
'Tabe is an Inch and half,wluch givesan 
area to the bale of the Cylinder of Air 
impending on it, more than four times 
bigger than the Baſe of the Mercuri 
Cylinder. And therefore if a Cylin 
derof the Atmoſphere of half an Incl 
Giametcr , be commenſurate to th 
weight of the Mercurial Cylinder, and 
contequently weighs a full pound at 
that ſ{cantlet, the Acreal Cylinder, 
commenlurate to the upper area of the 
Glaſs Tube, which 15 an Inch and halt 
diameter, mult neceſſarily weigh abore 
four pounds, and therefore would nt 
be equiponderated by the two pound 
weght in the cppotite Scale, 
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This inſtance therefore which is de- 
iivered with the memorial of the Cay; 
and place of its Exhibition, feeins ty 
make more to the diſadvantzve, than 
the advantage of this new Philo! ophy, 
ut to this Objection there is a Solu- 
ion offered, namely, that let the Glats 
be of what thickne(s it will, That alters 
nut the caſe, tor the Mercury 15 prelicd 
up by the counterpoiſe of a Cyiinds r of 
Air, an{werable to the cavity of tits 
Tube, nat to the crafſitude ot 3t5 ſides 
fr Gla ils being " iS »* x11 ip 321 1cali\ 
Iohter thin the Mercury, the Glaſs ;: 
RIfis ful tained by the reltionani Mor 
cary, Winch 15 15 5 But, and Jup; ores It 
Bat ſtill this An wer, tho! io] [1 it be 
rae, avoids n: It the O j27ti )nN. For 1 
|t us ſuppoſe, in ſtexd of a Tubs of 
Glals, a Tube of Goid, which being ipe: 
cfically hetvie T tl12 n lo muck Mercury, 
would tink to ths bottom, and not be 
Iultained by the M 2FCury, but r2lt be 


lifred up , and luſtzines purely by the 
weight 11 th oppotite Ss ale: 2. Or 
ſap. s * V e the p 1 TH es Of G' 2's Wwere CLLrged 
n1ts cloſed ead with a greater 0iantity 
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of Lead, that,though ſpecifically lighter 
than Mercury, would by its excels of 
extrinſical weight , deprels the Tube to 
the bottom of the reſtagnant Mercury: 
or 3. though the Tryal were made by a 
Glaſs Tube filled with Water , and 1n- 
verted into a veſlel of Water; for there 
the Glals Tube, with the incloled Cy- 
[:nder of Water, would {ublide to the 
bottom , being altogether in 1ts con- 
crete heavier than the Water , and 
could not be ſupported by the reltagnant 
W ater, but by the weight 1n the adverle 
Scale: in thele Inſtances the difficulty 
will not be ſalved. 

Therefore I took a Glais Tube, the 
cavity whereot was halt an Inch diame- 
ter, the thickne(s of the Glais 1ncircling 
the cavity 7; of an Inch; and conle- 
quently trom outlide to outſide the dia- 
meter of the Tube was + of an Inch; 
the length of the Tube eighteen Inches, 
the weight thereof in the Air rwo oun- 
ces 4 of an Ounce, and being heavier 
than the like bulk of Water, 1t would 
freely ſubſide perpendicularly to the bot- 
com of a yeſlel of reſtagnant Water 
dee- 
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deeper than 18 Inches , notwithſtan- 
ding the ([uſtentation it had by the in- 
cluded Air, being empty, and fo the 
Water contributed nothing to the ſup- 
port of the Tube when'it came to be 
weighed, but only the thicknels of its 
mearm, which yet was not able to iup- 
port it from linking. 

The Water which the Tube would 
contain, weighed one Ounce and thre 
quarters, wanting about a Grain or two 
at moſt, 

The Tube was ticd at the cloſed end 
with a {tring tothe Scale of 4 Ballance 
and filled with Water , and ttopping 
it with the finger, inverted into a vetle! 
of Water 18 Inches deep, or more : and 
then the Tube with the included Wa- 
ter thus immeried in Water, caretully 
weighed, the Water {till remaining 1u!- 
pended 1n the Tube,(as 1t will do as long 
aS1t {tands (0 immerled.)and the Events 
were thele : 

When the Tube was full ſix Inches 
above the Superficies of the Water 1a 
the Veſlel, it weighed juſt two Ounces 
and three quarters of an Ounce, which 
M 2 weight 
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weight in the oppolitz Scale kept tt in 
an equilibrium; tor nw the rett of the 
——_ in the Tube, below the Superh: 

25 of the Water in the vellel, weighel 
n: ak at alP®becaule 1 it obtained lo far 

the ſame common Superficies, and was 

therefore ſuſtained by ths common 
weight which it had with the Water in 
the ve{lzl, and only fix Inches of Watet 
contributed to the counterpoile , toge 
ther with the wertght of the Gla!s Tubs 
it ſelf, though retr:&ed by the thick 
nels of the zedium :; {O that now thee 
[1x Inches of tuſpended Water, and the 
Noe rarhrpns weighed no MCre at ths 
poſition 11 the Water, thin what the 
Tube alone wetghed in the Air. 

But when the Tube, wigh the inviu 
ded column of Water was raited very 
neer e1ghteen Inches above the Super- 
cies of rhe veſſel of Water. (o that there 
Was 15 little as could well be to keep 
tnc orifice of the Tube under Water, 
Viz, 400ut 4 quarter of an Inch, it then 
required an addirion of very necr ons 
Q: nce 4 11 the oppolite Scale, to hold 

the Tube in a eq ibriurs,which equa!- 


wed 
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led the true weight of the Tube it (elt 
and Watcr included, when in the free 
Air, v2, two Ounces and three quar- 
ters, and one Ounce and three quarters, 
in all four Otiaces and half, becautlc 
now the Water 1a the Tube had now in 
effect its due weight. which it had when 
divided trom the Water 1n the vcllel, 
and lo had it5 due Gravitation upon the 
Scale. 

Upon this Tryal of it with Water 
thele things are oblervable. 

I, Thataccording to the proportt- 
on of the Elevation atligned to Water, 
It would have kecn {ultaincd 11 a Tube 
of cne and thirty toor high, and con'c- 
quently 1n this of eighteen Inches rhe 
Water had not attained a twentieriy 
part of that height, at which it might 
Ina Tube be kept tulpended. 

2. That according tv theſe mens 
Suppoſitions , "the Suſpention in the 
Tube, cither of Water or Mercury , 15 
luppoled to be by the preſſure of a cc- 
lumn of the Atmoiphere upon the Wa- 
ter or Mercury in the vellel, and rhere- 
by the column of Water or Mercury 
MI 4 by 
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weight in the oppoſes Scale kepr tt in 
an equilibrium, tor now the reit of the 
Water in the Tube, below the Supert- 
cies of the Water 1n the vellecl, weighal 
nothing at alf\becaule ir obtained lo far 
the lame common Superficies, and was 
theretors fuſtzined by the common 
werght which it had with the Water in 
the veilel, and only fix Inches of Water 
contributed to the counterpoile , roge: 
ther with the weight of the Gla!s Tubs 
it ſelf, though retr:&cd by the thick: 
nels of the z2eaium : {Oo that now thee 
{1x Inches of ſuſpended Water, and the 
"Tube it ſelf , weighed no mere at thi 
po{irion in the Water, than whats the 
Tube alone wetghed in the Air. 

But when the Tbe, wigh the invlu 
ded column of Water was raifed ver! 
neer eighteen Inches above the Super- 
hcies of rhe veſſel of Water. lo that there 
was 15 little as could well be to keep 
tne orifice of the Tube under Water, 
Viz, 4dout 2 quarter of an Inch, itthen 

equired an addirion of very neer one 
Qunce 4 in the oppoſite Scale, to hol 
the Tube in a2 £qur/1brinm, which equal 
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led the true weight of the Tube it lelt 
and Watcr included, when in the tree 
Air, v2, two Ounces and three quar- 
ters, and one Ounce and three quarters, 
in all four Ounces and half, becaulc 
now the Water 1a the Tube had now in 
effe its due weight. which it had when 
divided from the Water 1n the vcllel, 
and lo had 1t5 due Gravitation upon the 
Scale. 

Upon this Tryal of it with Water 
thele things are vblervable. 

I, Thataccording to the proportt- 
on of the Elevation athigned to Water, 
It would have cen ſuſtained 11 a Tube 
of cne and thirty toort high, and con'e- 
quently in this of eighteen Inches rhe 
Water had not attained 4 twentierh 

art of that hcight, at which it might 
ina Tube be kept tulpendcd. 

2. That according tov theſe mens 
Suppolitions , the Suſpention 1n the 
Tube, cither of Water or Mercury , 1s 
ſuppoled to be by the prefſure of a cc- 
lumn of the Atmolphere upon the Wa- 
ter or Mercury in the vellel, and rhere- 
by the column of Water or Mercury i 

MI 4 by 
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by that counterpoiſe driven up 1n the 
Tube. This Tube being but of eighteen 
Inches long, the forreign Atmolphert- 
cal pillar ſtill will urge the Water or 
Mercury to riſe to an £equrpoxa/um with 
it, namely the Mercury to twenty nine 
Inches, the Water to thirry one foot, or 
thereabouts. 

3- And conſequently , according 
to rheir Suppoſition, the Cylinder of 
Water, 1n the inſtance 1n queſtion, 
within the Tube, preſſeth up the Tube, 
and would lift it up to one and thirty 
toot high, had the Tube been long e 
nough. 

4.  Butasthe Atmoipherical Cylin- 

er without the Tube preſſeth up the 
Water, ſo the Atmoſpherical Cylinder 
incumbent upon the head of the Tube, 
preſſeth it down, and fo according to 
thoſe men it 1s not the Water 1n the 
Tube, that gives any counterpoile to 
the oppolite Scale , but the Atmoſphe- 
rical Cylinder, anſwcrable to the cavi- 
ty of the Tube, that prefleth upon rhe 
1exd of rhe Tube. 

5. And that weight of the Armo- 
(nherical 
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ſpherical Cylinder upon the head of the 
Tube, is counterpoiled by the forreign 
Cylinder, abating only ſo much, as the 
proportion of the Water thruſt or kept 
upin the Tube, amounteth to; which 
being in the inſtance 1n hand about a 
twentieth part of what the forreign At- 
moſpherical _ weighs, the Atmo- 
ſpherical pillar incumbent upon the 
head of the Tube weighs juſt 10 much 
15 the Water included in the Tube a- 
mounts unto. But upon the whole mat- 
ter, this fine Theory appears to be 
but a handſom Imagination. For it 1s 
plain, inthe inſtance 1n hand, the Ar- 
moſpherical Cylinder , incumbent upon 
the head of the Tube, 15 larger than the 
avity of the Tube, and conlequently 
nore weighty by far (if it have any 
weight at all) than that forreign Cylin- 
fer of Atmoſphere , which is ſuppoſed 
bſuſtain the included column of Wa- 
ter, and the Tube it ſelf is not ſuſtained 
tor ſuſtainable by the Water in the vel- 
&, but is wholly raiſed by the weight 
the oppoſite Scale : and therefore the 


Suppoſition, that the weight that pore 
let 
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ſ{ethupon the Scale, is the weight 
the Cylinderof Air upon the Tube i 
ſelf, 1s vain; for then it ſhould ſuſtain 
the weight, not only of the Tube, but 
another weight far greater than th 
forreign column of Air could counter 
poile. | 

And that which ſeems to me to con 
vince this miſtake in the whole props 
ied Theory, 1s this plato and obviou 
Experiment. 

Figz.10, I therefore took a Glaſs-tubed 
about halt an Inch diameter, 18 Inchs 
long, cloſed at one end, and weighin 
it cxactly in the open Air , it weight 
two Ounces and three quarters of a 
Ounce, and heating it very hot, where 
by the included Air was highly rarifed, 
I {ulpended the cloted end upon one 
Scale of a Ballance, and let the open end 
fink a little intoa veſſel of Water, and 
counterpolled 1t in the other Scale witl 
two Ounces three quarters, and be 
cauſe the end ofthe Tube did bur littk 
more than touch the Water, it held the 
lame weight as before upon the Scale 


7/2, two Ounces three quartcrs. | 
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As ſoon as the Tube was thus conti- 
ouous to the Water, it attraCtcd and rai- 
{&d the Water fo, that in half a quarter 


ofan hour the Tube was filled twelve 


Inches with Water, the Air contracting 
it ſelf to ix Inches in the top of the 
Tube, whereby it appears it was rartfied 
two thirds beyond 1ts natural and or- 
dinary Fife and ſtandard , which now 
zpaine it acquired by contracting it ſelf. 

The Water which it attracted being 
carefully marked at 1ts higheſt Elevati- 
on, and then ſtrictly mealured, weighed 
one Qunce and a quarter. 

Now the things obſervable in this 
nſtance are thele. 1. That the lingle 
Tube; with the included rarited Air, 
did really weigh even 1n the external 
Air but two Ounces three quarters, and 
by that weight in the oppolite Scale it 
ws perfectly kept /z £quilibrio, 2, That 
when it touched the Superficies of the 
Water, and thereby attracted rhe Wa- 
ter into It, it preſently grew more 
weighty, which it gradually increaſed, 
ind accordingly more and more ſubli- . 
ded, Tube and all, into the lubjected 
vetlel 
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veſſel of Water, as it received intoj 
more Water, and conſequently grey 
more weighty , 'till its full compk 
ment of 12 Inches of Water drawn | 
intoit. 3. That when it was filled wi 
twelve Inches of Water, then it weigh 
ed the full weight of the Tube, an 
the Water,v/z. two Ounces three quy: 
ters for the weight of the Tube, art 
one Ounce and a quarter for the weigh 
of the Water 2?» foto four Ounces, an 
therefore four Ounces in the oppoit 
Scale would keep it juſt /z £qu/br:o, Ot 
ly care muſt be taken , either by depre 
fu the Water, or raiſing the Ballanc, 
that the Tube mutt only touch the tg 
of the Water, for otherwiſe the Water 
will run out, and prevent the tryal 
Now to diſcover what it is that thusd- 
preſſeth the Tube gradually , as tit 
Water riſeth up into the Tube , whe 
ther the weight of the Tube, or the 
weight ofthe Water included in it, [ 
will conſider, 

1. What the external column d 
Air, which thoſe Maſters ſuppole t! 


preſs up the Water in the Tube, contrt 
butes 
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tutest0 it. and ſurely according to this 
(uppoſition of theirs, this is ſo far from 
41 any acceſs of Gravitation to 
the Tube or Water included in it , 
tht it rather preſſerh up the Tube, by 
ing and impelling the Water into 
t; and indeed it 1s that which they 
themſelves ſay, and build their Theories 
won it, viz. that for this reaſon the 
Water in the Tube weighs nothing, 

2 What thecolumn of Air impen- 
&nt upon the top of the Tube , com- 
nenſurate in diameter to the cavity of 
the Tube, doth contribute, which accor- 
ling to their Solution mult be it that 
waghs down the Tube by preffing up- 
mit, But certainly this doth nothing 
athis caſe; for it the Tube it ſelf, filled 
mth rarified Air, weighs in the open 
Ar but two Ounces three quarters , it 
annever come to weigh four Ounces 
when in the Water, (where by reaſon 
the thickneſs of the ed;um , it muſt 
ble, and not gain weight,) and it had 
tz ſame column of Air impendent upon 
t5top, as well before its immerſion 1n- 


-[Þthe Water, as after. And before its 


1m- 


174 Obſervations touching the 
immeri10n (whether it werefull of com: 
mon Air, or of Air thus highly rarife! 
by heat) it {till weighed neither mor 
nor leis than two Oances three quar 
ters. 

3. Therefore1it remains,that it 15th 
weight of the Water , that thus cregy 
up in the Tube , and 1n 1ts aſcent t 
twelve Inches weighed juſt one Oung 
and a quarter that gravitates 1n tle 
Tube, and renders the weight of th 
whole to be four Ounces , which inte 
oppoſite Scale holds both Tube ant 
Water in £q:41:br10, 

And as the Tube 1s ſuſpended to tht 
Ballance by the ſtring or thrid, fo tle 
includcd rarified Air 13 ſuſpended totlt 
top of the cavity of the Tube, by tle 
powerful Laws of Nature, and lays hol 
upon the Superficies of the Water, ant 
as 1t contracts it ſelf more and more, 
draws up the column of Water ugh 
and higher ; as a Lute-ſtring faſtned toi 
fixed Body above, and to a tmall Weiglt 
below, after a high tenſion raiſeth ti 
Weight by contracting it {elf , andtl 
to maintain the continuity of rhe path 
of Nature, An: 
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And this 15 a plain ſenſible and unfor- 
ced Solution ; and it ſeems to me, that 
thoſe that tell us, that it is only the 


| Tube, and the incumbent Cylinder of 


Aironly, that gives the weight, were 
impoſed upon, though not by ignorance 
of Statical Laws , yet by fondnels and 
rartiality to a new 1nvented hypotheſes. 
2, Theſecond Inſtance that I ſhall 
give, ſhall be this : Take a Glaſs Tube, 
cloled at one end, of an Inch diameter 
nthe cavity; fill it with Mercury, ſtop 
twith a ſmall Engine, and invert it in- 
oa veſſel of reſtagnant Mercury of an 
ch and half diameter, then opening 


| It bya contrivance which is not difh- 


cult, after 1t 151nvertcd 1n the Mercury, 
the Mercury will be ſuſtained at twenty 
une Inches and half , as well as if the 
reſlel of reſtagnant Mercury avere of 


[lxInches diameter. 


And yet it 15 apparent, that the rim 


;|Trround Superficies of the veſlel of rc- 


tgnant Mercury, is not above one 
burth part 1n area of the Mercurial Cy- 


;[inder, and cannot be preſſed with a co- 


umn of Air commenlurate to the cavi- 
ty 


174 Obſervations touching the 

immer{0n (whether it were full of con, 4 
mon Air, or of Air thus highly rarizgKKc 
by heat) it {till weighed neither mogthe 


NOTE 


This volume 
tight binding an 
effort has been 
duce the centres 

result in 


CAICA OC 


microform: 


Torricellian Experiment, 175 
\. And this 1s a plain ſenſible and unfor- 
Wd Solution ; and it ſeems to me, that 
. "05 that tell us , that it is only the 


ie has a very 
and while every 
n made to repro- 
es, force would 
In damage 
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174 Obſervations touching the 
immer{10n (whether it werefall of com: 
mon Air, or of Air thus Iighly rarike! 
by heat) it {till weighed neither mor 


nor lels than two Oances three quz| 


ters. 

3. Therefore1t remains,that it 15tle 
weight of the Water , that thus cre 
up 1n the Tube , and 1n 1ts aſcent t 
twelve Inches weighed juſt one Oung 
and a quarter that gravitates 1 tt 
Tube, and renders the weight of th 
whole to be four Ounces , which 1ntte 
oppoſite Scale holds both Tube ant 
Water in £q:41ibrio, 

And as the Tube is ſuſpended to tl 
Ballance by the ſtring or thrid, lo tle 
included rarified Air 18 ſuſpended totl: 
top of the cavity of the Tube, by tlt 
powerful Laws of Nature, and lays hol 
upon the Superficies of the Water ; ant 
as It contracts it (elf more and more 
draws up the column of Water hight 


and higher ; as a Lute-ſtring faſtned toi 


fixed Body above, and to a {1nall Weiglt i 


below, after a high tenſion raiſeth tl 
Weight by contracting it lelf , and th 
to maintain the continuity. of rhe pars 
of Nature, An; 


— 
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And this 15 a plain ſenſible and unfor- 
ced Solution ; and it ſeems to me, that 
thoſe that tell us, that it is only the 


| Tube, and the incumbent Cylinder of 


Aironly, that gives the weight, were 
impoſed upon, though not by —_— 
of Statical Laws , yet by fondneſs and 
rartiality to a new 1nvented hypotheſis, 

2, Theſecond Inſtance that I ſhall 
give, ſhall be this : Take a Glaſs Tube, 
cloled at one end, of an Inch diameter 
nthe cavity; fill it with Mercury, ſtop 
twitha ſmall Engine, and invert it in- 
oa veſſel of reſtagnant Mercury of an 
ach and half diameter, then opening 
t by a contrivance which is not difh- 
cult, after 1t 151nvertcd 1n the Mercury, 
theMercury will be ſuſtained at twenty 
une Inches and half , as well as if the 
reſlel of reſtagnant Mercury avere of 
Ix Inches diameter. 

And yet it 15 apparent, that the rim 
Irround Superficies of the veſlel of rc- 
hgnant Mercury, is not above one 
burth part in area of the Mercurial Cy- 
inder, and cannot be preſſed with a co- 
umn of Air commenlurate to the cavi- 


Ti” 
* 
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ty of the Tube, for the 1ncircling < 
lumn of Mercury 1s not a fourth parts 
the area of the Tube, neither can it þ 
preſſed with a column of Air of a gre: 
ter diameter or dimenſion than that lt 
lle rim of Mercury that incompaſle 
the Tube. So that 1t 15 not the eqwpm 
dium of the Atmoſpherical Colum 
that ſuftains the Mercury in the Tu, 
for if 1t ſhould, a column of Air of th 
fourth part of an Inch diameter , ſhoul 
be as weighty as a column of Air of u 
Inch diameter, becauſe it muſt in thi 
Inſtance make an «aquipordium to : 
weight of Mercury, commenlurate to: 
column of Airot an Inch diameter, 

Therefore it 15 not the equrpondinm 
the Air that iuſtains the Mercury n 
the Tube, but ſomething clic, and whit 
that is, we ſhall hereafter examine. 

2. My third Inſtance 1s that con 
mon one : It the Torricel/ian Enginett 
put in practice, in a great Gla(s Rect 
ver, wholly excluding any communt 
cation with the torreign Air, the Me 
cury will be ſuſpended at twenty nutt 


Inches and half, as well as in the fre]. 
Ai]: 
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Air. And yet here can be no Atomo- 
ſpherical column, reaching from the 
top of the Atmoſphere to the reſtagnant 
Mercury, with its Gravitation, to ſu- 
tain the Mercurial column, the ſame 
being intercepted and broken by the in- 
terpolition of the Glaſs, 

And this plain obvious evident In- 
ſtance had wholly deſtroyed the hypothe- 
#s, and utterly diſordered and ſcattered 
all the poriſmats and Conjequences 
built upon it, had not another ſupple- 
mental invention itept in to relieve it, 


| namely the prodigious Elatery of the 


free Air, which upon a due examinat]- 
on will prove as great a miſtake, and as 
impotent to relicye this deficient bype- 
theſss as the former , and if it prove lo, 1 
doubt our new Philoſophers mult be 
fan to return to the decantata fuga vacu: 
for a better Solution. 


173 Obſervations touching the 


re 


CHAP. XIL 
Touching the Elatery or Spring of the Cy, 


F Comenow to conlider that ſubſidi 
4 ary help, ſubſtituted by the Ney 
Philolophy , for the Solution of the 
phenomena of. the Torricellian and 0 
ther Experiments of this nature: and 
herein I ſhall conſider theſe things 

1. What Elatery or Spring 1s of al 
hands agreed to be truly found in tix 
Air. 

2. What Elatery or Spring 1s ſubſtity 
ted by the late Philoſophy, and how ap 
plied by them to the Solution of phen 
ment of this kind. 

3. The Arguments, Reaſons, and Ev 
dences that evince the miſtake of thy 
new Elaterical Suppolition, 

Firlt, as to the former of theſe, thi 
is agreed of all hands, that the Airbeung 
a ſubtle Fluid, is capable of an accidet- 
tal Elaſticity of very great efficacy and 
force: namely, when by accidental m 
preſſion 


H 
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preſſion upon it, it loſeth that common 
and natural ſtate or conliſtence, rhat 
otherwiſe belongs to it. 

As 1. by a great compreſſion of its 


parts together, ſuch as weſee in Wind- 


guns, whereby it 15 compreſſed into a 
pace ſometimes ſeven times le[5 than 
that which is natural to it, and then by 
2 natural and ſtrange motion of reititu- 
tion it hath an Elaſticity , whereby to 
regain Its natural ſtate and polition, 
2. By conſtipation of its parts by Cold, 
whereby it 15 bound up ſometimes to a 
narrower room, and then by the ap- 
proach of convenient heat, that conſti- 
pation 15 relaxed , and the Air regains 
ts natural liberty, motion, and confi- 
ttency : auid 3, by Rarifaction by heat, 
whereby it is expanded beyond its na- 
tural f17e,and as it grows cold, ir obtains 
a kind of Elaſticity inward, and an in- 
ward endeavouring to contra it {elf to 
ts natural ſize and dimenſion. 4. Ina 
ſtrong tenſion by an accidental or col- 
lateral force , whereupon it con- 
tracts it ſelfas much as it can to its na- 


tural ſtate, and reluts that tention 
N 2 which 
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which diſcompoſeth and extends it; 
from whence follows that which is 
uſually called Suction , or Attraction, 
of whichT ſhall have occaſion hereafter 
to write more at large. 

Again 2, 1t muſt be agreed, that al- 
though, the Air in its natural conſ:- 
{tence 15 by a great force compreſlible 
into a clole order, yet it doth relift ſuch 
a compreſſion, and doth not eaſily yeild 
toit; andrtherefore take a Tube of an 
conſiderable length, cloſed at one fo 
and the open end inyerted upon the 
Water, and preſſed down, yet the Air 
included will retain very much of its 
natural ſtate , and receives but a {mal| 
contracnon by the counterpreſlure of 
the Water, poſhbly an Inch in twoor 
three, or ſomewhat more , according 
to the depth of its immerſion. 

But theſe Elateries are not ſuch 
concern the preſent queſtion. 

Therefore I come to the Suppoſition 
of the new Philoſophy, in relation to 
this buſineſs of Elaſticity of the Air, 
which they attribute to the common 


and free Air in which we breath and 
live; 
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live ; and if I miſtake them not, their 
Suppoſition 15 this : 

1. That the Airis a -__ of Spungy 
Body, not much unlike (as to this pur- 
pole) to a Spunge or Fleece of Wool, 
capable of compreſſion, and under that 
compreſſion endeavouring to looſen and 
diſcharge 1t (elf by that which we call 
Springinels or Elaſticity, 

And herein we do not conſiderably 
differ, only they fay that this Elaſticity 
1s of a vaſt, and almoſt unlimited nature, 
that ſcarce hath any bounds to it ; we 
ay that it hath more contracted and de- 
termined limits of its Elaſticity, and 
thoſe are ſuch as every portion of free 
Air obtains in a common and uſual ſtate 
of the terfÞÞþerament of the Weather. 

2. Apainthey lay, that the Body of 
the Air, or at leaſt of the Atmoſphere, 
conliſts of a great many little crooked 
hlaments like Springes, which when 
extended to a greater Rraightnels than 1s 
uitable tothem,as in its high tenſion or 
nrifaction, indeavour regaining of their 
natural curvitude; and when by any 
weight or force they are drawn clo{e to- 

N 3 gerher. 
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gether, they ſpring out to their juſt ex- 
tenſion , and that. gives a common 
Springineſs to the Air in ſuch a con 
ſtence or circumſtance. 

3. That the ſuperior parts of the 
Air gradually gravitate and comprels 
the 1nferior parts, and therefore the 
higher the Atmoſphere or Air 1s, the 
leis it is compreſled , but the loweritis, 
the more 1t 15 compreſſed , the lower: 
moſt parts receiving and ſuſtaining the 
preſſure of all theſe parts that are above. 

. That the actual Elatery , or 
"_ of the Atmoſphere, or Ai l 
the iſſte or effe&t of this Gravitation; 
and the more the Gravitation 15 , the 
greater the Spring of thole garts art, 
when they can but get libertyW expand 
themſelves; for the greater weight 
doth the more bind and incurvate thele 
crooked filaments, which makes them 
fly out extremely, when they can get 
themſelves unfettered from the opprel 
ſing weight, and even while they are 
under that prefſurc they have their con 
71 for their liberty. 


5- Thatbecaule the lower parts = 
the 
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the Air next the Earth are molt preſſed 
upon by the ſuperior parts , therefore 
the lower parts of the Air have the grea-- 
teſt Elaſticity and Springineſs, which 
it exerciſeth according as it gets liberty. 

6. That therefore this inferior Air 
hath a natural vaſt propenſion to Ex: 
tenſion, and amplifying of it (elf, in{o- 
much that if we ſhould ſuppoſe any part 
ofthe Univerſe were free from any Bo- 
dy, or had a more ſubtle Body than thar 
ofthe common Air, if a portion of the 
lower Air next the Earth were placed 
there, it would upon rhe account of jts 
own natural Elaſticity, expand it lelf as 
largely, and it may be much larger than 
thoſe Artificial Expanſions wrought by 
hre in Aolzpiles, and other Engines. 
wherein nevertheleſs the Air may be ic 
ordered, as to pollels ſeventy times more 
room than before it had. 

7. That therefore when we lee a 
little portion of Air included in a Tube, 
In the Torrice!lian Experiment, cxten- 
ded upon the deſcent of the Mercury 
four, five, or fix Inches, orinto a larger 
room than it poſſeſſed upon 1ts firſt 1n- 

N 4 Clufion 
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cluſion, this 1s no forced tenſion of tle 
Air, but a free natural expanſton of it 
{clf, having * may room and opportu: 
nity, by the deſcent of the Mercury, for 
its reception ; and therefore this naty- 
ral expanſion of that included partick 
of Air, is one great help towards thede. 
ſcent of the Mercury, *rill it comes to 
Its ſtation. 

8. Thatinas much 25 the Elaſtic; 
ty of the Air, when contiguous to the 
Earth, or other ſolid Body, 15 1mpeded 
in its Elaſticity downward by the rel: 
{tance of the Earth, it 1s as 1t were re- 
verberated upward,and laterally, where 
it may be exercited : which js a great 
means of that ſupport that the recoling 
Aereal particles give to weighty Bodies, 
which 15 ſeen in the ſuſtentation of the 
l,wer of the adhering Marbles. 

9. Thatevery part of the lower Air 
15 under the ſame compreſſion with the 
ſameregion wherein it 15, and therefore 
ifa portion of the free or open Air be 
:nchoſed within a Glaſs-Receiver, cloſed 
on every ſide, yet it hath the ſame Elz- 
ſticity that the portion of Air had , out 
of which it was taken, 10, 
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10. And becaule that Airin th2Glais 
1s 0n every lide penned up , and its Ela- 
ſticity being as it were reverburared 
from every {ide of the Glals, doth the 
more intenſely and forcibly rccoil in- 
ward : and theretore jt comes to pals, 
that though the great Glals Receiver, 
compaſſing in the . Torricel{ian Engine 
on every ide, bedeſtirute of the werght 
of the column of Atmolpherc, to 1ut- 
pend the Mercury by its q#/pondiunm ;, 
yet the included Air doth the very ſame 
thng by its Elatery or Spring upon 
the reſtagnant Mercury. | 

And thus we ſee how, for the accom- 
modating of the Torrie!tran phane 
wnena, and {ume others of like nature, 
where the ponds Atmoſphericum Cannot 
tehad nor acquired, what a laborious 
invention and procels 15 tramed tor th: 
lupply of that deficiency. P 

Therefore I come to conlider and cx- 
amine, whether this laborious procels 
have any thing of truth and reality 1n 
t.or whether, as that ot the porares cyl 
ai! Atmoſpheric, it be only a fine 1n- 
/jention to help and fupport a — 
40- 
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languiſhing hypotheſis or Solution. 

Although whatſoever doth oppoſe 
the Gravitation of the common Air, 
doth as neceſlarilv conclude againſt this 
Elaſticity of the tree and common Air, 
and although much of what I have 
written in the third and tenth Chap- 
ters, againilt the Gravitation of the Air, 
is equally applicable againlt this imagi- 
nary Elaiticity thereof, ſince the El 
ſticity 15 by the hypotheſes ſuppoled to be 
the effect of its Gravitation ;' yet I ſhal 
repete nothing, or very little, of what] 
have there ſaid, but apply my {elf ſingly 
to the diſcuſſion of this Elatery or Sprin- 
ginels of the common or free Air, both 
by Reaſon and by Experiments. 

17. TheSpring of the Air is bottom- 
ed upon the ſuppoſition of the acual 
preſſure of the ſuperior parts of the Air 
of Armaiphere upon the inferior, and 
the lower parts being under the gret 
rer preſſure, hath conſequently the gret 
ter Elatery. But upon what hath been 
betore ſaid, in the third Chapter, therc 
15 noſuch Gravitation or preſſure of the 
Air or Atmoſphere, and conſequent! 
n! 


2. 
| ſuch 


no fi 


Arr. 


belo\ 
with 
nſta; 
was | 
the lt 
of ne 
ſticit 
the C 
unde 
ſuper 
of m1 
but1C 
tat1O! 
the « 
are 1 
the 1 
1nd 

vir. 
_ 
tne p 
the f 
ryin 
the F 


—_— 


Torriceil;ay Experiment. 187 
no ſuch Elatery 1n the free and open 
Air. 

2, It there ſhould be admitted any 
ſuch Elafticity in a portion of the Air 
below in this inferior region, included 
within a Glats vefle] or Receiver , (the 
inſtance for whoſe take this invention 
was Principally deyiled,) fo as to luttain 
the ſuſpended column of Mcrcurv, then 
of neceſſity there mult be the fame Ela- 
ſticity of the ſame or the l1ke portion of 
the common Air, (tor it is all ſuppoſed 
under the ſame common pretſure of : he 
ſuperior parts :) the conſequence (11s 2- 
of muſt needs be, thar either the arc; 
bution of that Suipention to the Gravyi- 
tation of a Column of the Air, and al 
the delicate ConſeRaries therevnon , 
re more Fancics and Miltakes , becauie 
the whole phenomenn 1s performable 
and performed by the Elaſticity of the 
Air, as well without as within this cloic 
Glaſs veſſel ; or elie the joint power of 
the pods, as well as the Elatticity of 
the forreign Air, muſt raiſe the Mercy- 
ryin the Tube to fifty nine Inches, {ince 
tic Elatery of the Air alone, withonr 


1 
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the aid of the Gravity of the Atmoſphe, 
rical Cylinder in the incloſed veſſel, j 
able to keep it ſuſpended to twenty nin 
Inches and half. But we ſee the con 
trary in the Experiment tried, as wel 
within as without the incloſed Glak, 
therefore either the weight of the 4: 
moſpherical Cylinder , or its Elater 
matt be laid aſide 1n this? Solution, 9 
which 15 the truer Concluſion, neither 
the one nor the other are to be admitted 
but both are to be rejected as croſſing 
one another, and alſo the truth 'of th 
Solution. 

3. Nay, but yet farther, if this Elz 
tery be admitted, the whole Scheme d 
the Gravitation of the Air, or any par 
thereof,muſt be rejected as fictitious, and 
impoſſible , and on the other ſide, ifthe 
ſuppoſed Gravitation of the Air or At 
moſpherical Cylinder be admitted , the 
Elatery muſt be reje&2d, and the whok 
Air will be iz equilibris, in 2s much 5s 
upon this ſuppoſition of this New Phi 
lolophy, the Elatery preſſeth as muct 
upward, as the Gravitation doth down 
ward, and # conver/o the Gravitation : 
mucl 
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much downward, as the Elatery doth 
wward : ſo that after all this laborious 
arats of Gravitation, and Cylinders, 
ind Atmoſphere, and Elatery, the Air 
is at quiet, at reſt, and 7» equilibrio, 
which 1s _ ranted without all this 
lfficult hypot a4 
For according to theſe mens ſuppoſi- 
tion (if we ſhould admit it ) the Armo- 
phere were ſeven Miles high, we muſt 
iceds ſuppole that the greateſt Elatery 
snext the Superficies of the Earth, be- 
auſe there1t 15 more charged with the 
weight of the ſuperior parts of the Air, 
ad becauſe the terreſtrial Globe checks 
the Elatery of it downward , the Elatery 
nuſt diſcharge it {elf by its motion up- 
ward, and fo encounter the preſſure of 
the Air, by how much more its Springs 
ind crooked Particles are charged. And 
Mile higher in the Atmoſphere where 
$lels preſſure, there is conſequently les 


[Eatery or reſiſtance of that preſſure, 
[ad yet ſufficient to keep that rundle of 


itmoſphere vn an equilibrinnm, 


.| And it is plain, that this Counter- 


notion of the ſuppoſed Spring, or Ela- 


tery, 
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tcry, and Gravitation of the Air, mu 
by their mutual conflict , one check and 
retract the other. 
But then 1t 15 hoped, that the interps 
ſition of another grols Body betwe 
the ponderous Air tending downwat, 
2nd the reverberated, recoiling, Elakk 
cal Air tending upward, may part th 
fray ; and thereupon 1n the inſtance 6 
the two cohering Marbles , the upp 
column of impending Air may pt 
down the upper Marble, and the los 


column of recoiling Air may prels w| 


the lower Marble. 

But this will do nothing to help ti 
bulinels 1n hand, touching the Merc 
rial « Column 1 in the Terricellian Expert 
ment, (tor as tor the cohelton of the tw 
Marbles, and the reaſon of 1t, I ſhallu 
115 due place examine.) 

For 1t 15 plain there, that if there | 
any Elaiticity in the Air next the Eart 
there 15 proportion for proportion 4 
much Elaſticity 1a the Air next the lt 
ſtagnant Mercury, upon which it ist 

cunbent, and which we may it 


plcatc, place even to the Superkicies 
th 
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the Earth, for the column of Air (ex 
ſupeſutione) proportionable in bale to the 
Mercury, 1s as really gravitating upon 
the Mercury, as upon the Earth, and 
conſequently there 15 the very ſame Ela- 
tery or ſurſu7 preſſure of interior parts 
ofthat Atmoſpherical pillar incumbent 
upon the Mercury , that would break 
the Gravitation of that upper Atmo- 
ſpherical Cylinder, and render it inef. 
ectual, 7 

Belides all this, as it requires a ſtrong 
1 Phantaſy to ſuppole this wonderful Ela- 
ſicity of the Air, lo it requires a much 
more potent phantaly to keep the Ela- 
ſicity of it within the preciſe lateral di- 
menſtons of the Artmoſpherical pillar 
na ſtraight line : tor the Elaſtical par- 
ticles of the Aereal parts, adjacent ro 
tlat Atmoſpherical Cylinder , will in- 
croach and break it upon this Cylinder, 
and diſorder and retract its preſſure, F 
des what the concuſſion of Wins 
would effect. 

4. But ſuppole in the free Air the 
ponds deprimens of the Atmoſpherical 
Cylinder were too hard for 1ts — 
an 
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ſo although in an incloſed Glals the El; 
rery doth the whole buſineſs in ſuſper: 
ding the Mercury in the Tube, yet in 
the open Air the ponds deprimens con 
quers its Elaſticity, and the whole phe 
nomeron (hall be there pertormed by the 
ond: acprimens of the acreal Cylinder: 
Thiay fuch a Suppoſlition as this woule 
render the lower parts of the Air unms 
veable, and bind it up 1o, that it coult 
never ſtir without an admirable relax 
tion of it by the violence of heat, which 
1s contrary to all the experience of the! 
World. For we ſee by the {mall 
winds the motion of Smoak,and a thou 
land Inſtances more , the lower par 
of the Air are in a perpetual flux and 
motion, which it could never do, 1f un 
der {o rigorous a conſtipation and cont 
preſſion by its ſuperior parts. And 
though this immediately contradi 
the great preſſure of the inferior Air bj 
the tuperior ; yet by neceſſary cone 
quence it contradicts the ſuppoſed El 

tery thereof. 
5. Butasto the very inſtance befor 


given, of the ſuſpenſion of the Mercur) 
fi 
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in a Tube placed in a cloſed Glaſs Re- 
ceiver, protected trom the impendent 
zereal ponderous Cylinder, Ilay, that 
the ſulpenſion of the Mercury is not 
cauſed either by the Weight or the Ela- 
tery of the Air. Not by its weight, be- 
cauſe the Atmoipherical column is in- 
tercepted, and kept off by the interpol1- 
tion of the Glals; it remains therefore 
that it muſt be done by the Elatery or 
Spring ofthe Air included in the veſſel : 
but that cannot poſſibly do it, for theſe 
Reaſons. 1. Becaule that Elatery that 
muſt ſuſtain the column of Mercury , 


| cannot be an Elatery preſſing upward 


orlaterally, but it muſt be fuch an Ela- 
tery, as mult prels downward, to bear 


| ainſt the excurſion of the ſuſpended 


column of Mercury, and thereby keep 
Itin equilibrio: and certainly if there be 
ny Elatery of the Air, 1t mult bear ra- 
ler upward againlt what preſleth it 


-[6wn, and cauleth it, than downward. 
But if it be ſaid that by the Recerver,or 


blaſs incloſing the Air every way, the 
latery is as well turned downward as 


[pward, and ſo counterpoileth rhe co- 


Q Iuma 
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lumn of Mercury, and ſo it 1s not like 
the recoil of the Spring of the Air fron 
the Earth, which mult be principal 
upward, becauſe checked and reverhe 
rated ar its baſe; but here the reper 
cutſion is from all parts of the Glaſs, x 
well from above as beneath. I fay th 
very objection renders it utterly impoſ: 
{1ble, that the Elatery of the Air inthe 
Glaſs can cauſe this Suſpenſion, or i 
any meafure contribute to 1t. For let u 
{uppolc the Glaſs Receiver to be ſpher 
cal, the repercuſhon of the Elatery d 
che Air mult be equal from all part 
the con!equence whereof mult necelſ 
rily be, that this Elatery preſſeth » 
well upwards as downward, and fron 
every part of the Spherical cavity d 
the Glals , the coniequence where 
mult nceds be, that the whole Elater 
iS in tulpence, and one Elaſtical li 
breaks, refracts, and retunds another, 
{0 that the tendency of this Elaſticity 
neither upwards nor downwards, It 
from any point of the Compaſs, but i 
things are at reſt, as where Winds blor 
with an equal ſtrengthevery way , o 
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Air is undiſturbed, and fo no preſſure 
at all made upon the Mercury, bur it is 
but a meer evaſion to ſhore up an hype- 


theſis, 


———_— 


CHAP. XIII. 


Certain Experiments , evincing that the 

common CAlr in its ordinary conſitence, 
hath no, or wo conſiderable Elaſticity or 
Spring, without an accidental or preter- 
natural Compreſſion. 


N the former Chapter I have given 
the reaſons againſt the wonderful 
Elaſticity of the Air , or Atmoſphere, 
and the inſuthiciency of that Suppoſiri- 
on to give a Solution to the phexomena 
in the Torricellian Experiment. And ] 
now come to ſome experimental In{tan- 
ces, farther illuſtrating and proving 
what I have ſaid in the former Chap- 
ter, namely that either there 15 no Ela- 
ſticity at all in the common Air, nor in 
any part thereof incloſed in the vellel, 
de quo ſuprz, or if any at all, yet very Lit] 
2 tc, 
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tle, and ſuch as is no ways able. to keep 
ſuch a column of Mercury ſuſpen- 
ded , which may poſſibly weigh ac- 
cording to the amplitude of the 
Tube two or three pounds, which yet 
we ſee ſuſpended in the Torrice/lian Ex- 
periment, 

For it 15 a certain and demonſtrable 
truth , that if any potextia, be it what it 
will, ſuſtains a weight or ponds depri- 
mens, the porentta {uſtentans mult be of 
an equal ſtrength to that weight, 0- 
therwile it muſt give way, and yeild 
rot, 

Therefore if the poteatia of the Ela- 
ſticity of the common Air (not comprel- 
led or conſtipated accidentally) be not 
equal in this inſtance to two pound f 
Mercury, it can never ſuſtain or keep it 
ſuſpended : and this 1s that whuch 1 
ſhall endeavour to make good. 

Fig. 12. Takea Bottle-Glaſs A, fil 
it with Water to B, which may contain 
about {ix Ounces of Water, the reſt ot 
the Bottle full of Air, then take the 
3olts-head C, heat it very hot, that the 


Air may be in a great meatfure driven 
Qu 
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out of it, and the reſt highly rarified 
and expanded: Invert it into the Glals 
Bottle, ſo that the free Air may come in, 
(though but at a Pin-hole,) as the Air 
inthe Bolts-head grows cool, and con- 
ſequently contracted neer to its natural 
ſize and ſtate : the Air thus rarified, the 
Water in the Bottle will be drawn up 
into the Bolts-head to ſupply the va- 
cancy, which otherwiſe would happen 
by the reſtitution of the Air. But if the 
fſlure between the Bottle and Shank of 
the Bolts-head had been haſtily fo clo- 
led, that no Air could enter into it, ſome 
Water would arile as ſuppole to D, but 
the whole Water would never be driven 
up out of the Bottle by any Elatery of 
the Air included in it ; but only the {u- 
perior Air in C, being to highly raritied 
by the heat, that one third part of the 
Airin C, asit ſtood unrarified, takes up 
the whole Bolts-head by rarifaction 
and as the Air 1n the Bolts-head grows 
toitsnatural temper, and conſequently 
endeavours to retract it ſelt to 1ts natu- 
ral dimenſion, ſo having the fluid Wa- 
ter to work upon, it draws 1t up, and by 


O 3 the 
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the advantage of that attraction gives a 
tenſion or expanſion to the Air 1n the 
upper part of the Bottle, as much as is 
capable to be obtained by the ſtrength 
of the attraction and ſuction of the rari- 
fied Air in the Bolts-head, which draw- 
ing up the Water, and leaving leſs Wx 
ter there than before, muſt needs expand 
the incloſed Air in the top of the Bottle, 
to ſupply that recels. 

Now if the Air in the head of the 
Bottle, being taken out of the common 
Air, and of the ſame conſiſtence with it, 
had that ſtrong Elatery that theſe men 
ituppole, ſo that it reacheth as 1t were 
after a dimenſion five, nay forty times 
larger than that it hath , it would 
thruſt up the whole Water in the Bot- 
tleashighasE, as it would have done 
if the fillure between the Bolts-head and 
the Bottle had not been ſtrictly cloſed. 

And this it ſhould have done the r- 
ther, becauſe the ſuperior Air is ſo much 
rarified, that it takes up three times the 
room of common unexpanded Air, and 
jo 15 capableof a more effetual imprel 
fion from the Air in the Bortle, and 
would 
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would not reſt at P , but drive up the 
Water as high as E. 

And if any ſhall fay, that the weight 
of the interpoſed Water is too great tor 
ts Elatery, to thruſt it up as hizh as E ; 
certainly he that ſhall ſuppoſe that the 
Elatery of the Air, included in a cloic 
Receiver, 1s able to thruſt and kcep a 
column of Mercury ro twenty nine 
Inches high, which column weighs pol- 
bly a pound or more, cannot doubt but 
the Elatery of the Air in the top of tlic 
Bottle, if 1t were of that force that rhicic 
men ſuppoſe, would thruſt up five or 
ſix Ounces of Water, about five or tix 
Inches high, into the Bolts-hcad. 

But the plain truth is, thar in this 1n- 
ſtance, nor any of the like narure, it 15 
neither the weight nor the Elatery ot 
the Air included in the Bottle, that for- 
ceth up any drop of Water above irs 
Superficies, but the powerful attraction 
of the expanded Air in the Bolts-head, 
endeavouring its own contraction when 
growing cold, and lo attrafting the 
Water to ſupply that caſmza, that wou!d 
dtherwiſe follow upon its attra&10n. 

O mY Azid 
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And therefore when by the deſcent 
of the Mercury a little portion of Atr in 
the top of the Tube in the Torrzcellin 
Engin, gains four or five times a greater 
extent than it had before; this 1s done 
by the tenſion of that little aereal Cylin- 
der, by the force of the deſcent of the 
Mercury, as ſhall be more at large ſhewn 
hereafter, and not as is groundlel]y ſup 
poſed by the natural Elaſticity or expan 
fion of that portion of Air. For if that 
ſhould be the cauſe, it were necellan 
that the finger ſtopping the top of the 
inverted Tube open at both ends, ſhould 
be thruſt up, and not drawn in, and an 
empty Bladder ſhould be more comprel- 
ſed than diſtended by ſuch Elaſticity d 
the included Air, the contrary wheredl 
15 evident both to Senſe and Experience. 
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CHAP. XIV. 


The conſideration of ſome Arguments for 
the weight and Elatery of the Air, 


Shall not ſpend much time upon 

Theſe arguments , but only note 
ſome general Obſervations upon them, 
and then ſingle out ſome Inſtances 
wherein I ſhall be more particular. 

In general therefore lay, 

1, Thatall thoſe Inſtances and Ex- 
periments produced to prove ſuch a 
Weight or Elaſticity of the free Air,thar 
may be capable of effefting the phenome- 
14 1n the Torricell:az Experiment, yea 
orin the Magdebureh Inſtrument, or the 
Engliſh Air-pump, are all capable of ano- 
ther Solution , as appears by the an- 
[wers that Zzus hath given to them, 
which I need not repeat. - 

2, That the application of the 
Weight and Elaſticity of the Air to the 
Solution of theſe phenomena, 15 forced, 
ſtreined, and in many inſtances contra- 


iy 


ry 
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ry to the evidence of Senſe; fo thi 
though the ; v7 Or IO themſelves are 
true, yet thole Cauſes afſigned are very 
inevident, full of difficulties and abſur. 
dities, and require ſuch a train of ſuppl: 
mental Suppoſitions to. make them but 
tolerably applicable, rhat no man dif 
ingaged from a party can eaſily ſubſcribe 
to them. 

3. That there are ſome Inſtances 
and Experiments that are ſo untractable 
tothis method of Solution, that all the 
inventions of the moſt Mercurial wits 
and higheſt ingaged in the patronage 
thereof, cannot by any means relieve. 

4. That the plain and common 9 
lution of them by the inſeparability d 
Bodies, and the fugz wvacui, ( pleaſant! 
by ſome ſtiled decantata olim #ga VM) 
doth moſt naturally, and without any 
{tre(s offered to Senle or Nature, an{we! 
all Inſtances and difficulties , and fail 
1N none. 

' 5, That 1t 1s moſt evident to al 
man, that without prejudice or partial 
ty ſhall obſerve it, all or the moſt part 
of thoſe Inſtances and CP 
which 
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which (to ſerve the hypotheſis of the gra- 
ritation and Elaſticity of the common 
ir) are reſolved into Preſſion or Ela- 
ficity of the Air, are plainly performed 


' | by Suction and Attraction of the Air, 


when put under a great tenſion or rari- 
ation, which wholly ſubverts the So- 
lution by Preffure or Elaſticity of the 
Air, 

Now as to ſome particular Inſtances. 

Firſt, we are told that the Torrice/liar 
Engin, wherein at the bottom of the 
hill, the Mercury riſeth to twenty nine 
Inches and half, carried up to the top of 
the hill Py de dome 1n France, fublided 
three Inches : and ſome Inſtances of 
ke nature given in Zaxcaſhire, it ſub- 
des neer two Inches. From whence it 
$1nferred , that this variation ariſeth, 
cauſe upon the top of the Mountain, 
which was 3000 foot high, the column 
of the Atmoſphere was ſhorter , and fo 
mavitated leſs npon the reſtagnant Mer- 
cury, than it did at the bottom of the 
bill, which cauſed the diſparity of the 
polirion, 

I anſwer, admitting the fact true, yet 
$16 
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the caule afſigned 1s zox cauſa procauſug 
at leaſt we have no ſufficient evideng 
that this 1s the caule., 

The various Elevation or depreſſi 
of the Mercury 15 not in reſpect of 
height or lownels of the place , wher 
the Inſtrument is uſed, but 1n reſpedd 
the temperament of the Air wherein; 


is uſed. The Excellent Author tel; | 


us, in his eighteenth Experiment, thi 
the Torrice/liaz Engin placed in hb 
Chamber window for a good ſeaſon,th 
Mercury had various Elevations ant 
ſubſidings, according to the temper 
the Air, and that this variation ws 
conſiderable, namely two Inches, and 
that in cold weather , contrary to tle 
uſe of other Weather-Glaſſes, it fl 
much lower than at other times. And 
ifthis beſo, 1tis no wonder, at the top 
of the hill , where the Air was muct 
colder , it might ſubſide confideraby 
trom the height it had at the bottom, 
But whether it were colder or hot 
ter, yet certainly there 1s that difference 
of temperament in the various regions 
of the Air, that might make a yario 
poſition 


Torricell;ian Experiment, 205 

ftion in the Mercury, What if we 
(ould ſay, that the vis igneapenetrativa 
ftheris 15 ſtronger there than below 
the hill , and fo might ſtrongly dilate 
that ſmall portion cf Air upon the top 
the hill, though the ſenſe of heat 


| ie there leſs 2 


But I cannot chuſe but obſerve, that 


we ſhould aſſign this Sublidency of 


three Inches of Mercury to the ſhortning 
ofthe Atrmoſpherical Cylinder, by 500 . 
fathoms of perpendicular height, we 
nuſt neceſſarily conclude the great mi- 
takes in the computation of the gravi- 
able Air or Atmoſphere, and mult ren- 
&rit of a prodigious height beyond all 
the Eſtimates of the latter Elateriſts , 
whereof ſome tell us it 1s ſeven Miles 
hgh, By others Computation that 
tis 23893 Feet, which is 5648 Fa- 
toms , ſomewhat leſs than ſeven 


Miles. 


But if a Mile next the Earth ſhould 


|#bate but three Inches in the height of 


te Mercury , ſix Miles more would 
ardly abate three Inches more, vz, ſix 


. [\lches; nor twenty four Miles more 


would 
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would abate nine Inches. For a Mil 
of Air next the Earth (if the gravitatig 
of the Air ſhould be admitted) wout 
more than ten times counterpoile th 
next Mile about it, becauſe it hath ths 
advantages, 1, of the greater incun 
bent weight of the ſuperior Air, 2,0 


the {tubborn reſiſtance of the terreſtn| 
Globe, whereby it is more conſtipat] 
and bound together the nearer it 1s tois| 


reflexion and repercuſſion. 3. Tk 


great concrement and acceſſion th 
ir hath of groſſer vapors, and terreſtri] 
efluxes, wherewith the lower pin] 
mult needs be more laden than the w| 
per; ſo that from the firſt gravitatin] | 


particle of Air or Atmoſphere to th 
loweſt, 1t will increaſe by a Geomett 
cal Progreſſion 1n every part, 25s 1,2,4 
8, 16, or very near it, which will rend! 
the loweſt Mile prodigiouſly mot 
weighty than any of the ſuperior Mik 

But Idiſmiſs this buſinels of the gt: 
vitation of the free Air as a meer N 
ti9n. 

The Inſtances to prove the Elaſtict 
of the Air, are forthe moſt part _ 


a 
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zreendeavoured to be made out by the 
tenſion or rarifa&tion of the Air by the 
Wind-pump , or CMagdebargh Inftru- 
ment. And the anſwer to any one of 
them gives an anſwer toall, for the ap- 
plication of them to the Elaſticity or 
Spring of the included Air is bottomed 
upon one common miſtaken ground. 
[ ſhall therefore mention but one or 
twoof them. 

The Excellent Author in his Book of 
Phyſico-Mechamcal Experiments, Exp.s5. 

wes an account , how a dry Bladder 
well tied, and blown moderately full, 
and faſtned into the inſide of the Recei- 
rerin the Air-pump, upon a ſtrong cx- 
hauſtion of the Pump was broken , and 


| inthe 16**) Experiment, a Glaſs included 
| inthe Receiver, broken by the exhau- 


ſting of the Air. And in the Continu- 
ation of new Experiments, Exper, 7 and 


| 9, the ſame Inſtance of breaking of 1n- 
#| cluded Bladders and Glafles is repeted, 
| and attributed always to the natural 


dilatation of the internal Air included 


ſtic] in the Glaſs and Bladder , the circumja- 
__ cent Air being rarified by tenſion, 


But 
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But the true Solution of both is quite 

another matter. The Bladder is dilate 
by the attraction wrought by the tenſe 
or expanded Air , upon the outſide 
the Bladder, and thereby the include 
Air neceſſarily expanded by that force 
ſtretching out the ſides of the Bladder 
that includes it, and when it 1s capable 
of no greater ſtretching it breaks , ng 
by the natural expanſion of the include 
Air, but by the ſtrong tenſion wrought 
upon the Bladder by the attraction 
rarified or tenſed Air in the Receiver, 
that tears the Bladder. 

And as to the Sealed Glafis-bubblz 
the fracture thereof with that violence 
is not by the natural Elaſticity of the 
Air included 1a it, but by the ſtrong at 
traction wrought upon every part of its 
external Superticies, by the tenſion 
the {ſtrongly circumjacent ten{ed Airin 
the Receiver. 

And therefore if the Bladder or Bub- 
ble were filled with Water, and cloſed 
taſt, (which 1s not capable of any natu- 
ral Elaſticity)I make little queſtion but 


the ſtrong attraction of the expanded 
Air 
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Air in the Receiver would break the 
Glaſs and Bladder, eſpecially if it have 
any angles, (though I confeſs I cannot 
te very confident of what I never tried.) 
And yet if it ſhould ſucceed accor- 
_ ſuppoſe, though the natural 
Elaſticity of included Air would be 
thereby convinced of untruth , I expect 
there muſt be another expedient inven- 
ted by the Elateriſts to falve it, vzz. as 
prodigious a weight in the included 
Water, as there 15 ſuppoſed an Elaſticity 
inthe included Air. 

In the late Book intituled, New Expe- 
riments about the Preſſure and Sprino <* 
Air upon Boates under Water , Exp<i, 
ment the ſecond, I find this Experiment, 
which 15 to the effect following. 

Take a Bladder, and {queezing out 
the greateſt part of1ts Air, tye the neck 
very clole, and faſtning a competent 
Weight to it, place it 1a a great large 
Glaſs, and placing that Glaſs upon the 
Air-pump, fill it with Water, and then 
covering the Glaſs with a large Recet- 
ver well luted to the Pump, the Air 


pumped out of the large Receiver , the 
P Bladder 
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Bladder below the Water would prz 
dually ſwell, *rill by often pumping ou 
the Air, the Bladder would be ful 
blown. And the Suppoſition 15 this, 
that the Air being highly rarified and 
extended in the Receiver, whereby th: 
ſtrength of its counterprefſure or Spring 
was weakned and abated ; the littk 
portion of Air in the Bladder, notwith 
ſtanding the interpoſition of the Water, 
having the advantage thereby of expan- 
ding it ſelf, did accordingly fill upthe 
Bladder. 

Therruth of the fact 1s unqueſtions 
bie, but the Solution of 1t by the natural 
Spring of the Air in the Bladder, 1s an 
afhgnation of zo cauſa pro cauſa ; bit 
therrue Canle 1s , that by the ſtrong 
tenſion of the Air in the Recetver, it 
lays hold and attracts upon all the parts 
of rhe Water. and all that is included n 
It, and the Bladder being within the 
reach of rliat forcible attraction , hatl 
ts {ides thereby diſtended, and the un 
cluded portion of Air expanded and 
rarifed by the tenſion om the Bladder; 


- Not by any natural Elaſticity of the 1n- 
cluded 
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cluded Air,but by the forcible attraction 
wrought upon the external Superficies 
of the Bladder , and pulling it aſunder, 
whereby the included Air by the com- 
mon Law of Nature 1s neceſfarily ex- 
panded to prevent a vacuity. 

And as if there had been no Water 
interpoled , the Bladder would thus 
have been extended, and the Air inclu- 
ded 1n 1t expanded, by the ſtrong attra- 
tion of the rarifted Air in the Recei- 
ver; ſo the ſame effect will as n&&&/ſa- 
ly enſue , notwithſtanding the inrer- 
polition of rhe body of Water : for that 
vis attractiva of the expanded Air 1n 
the Receiver, though it immediately fa- 
ſten upon the Superficies of the W »ter 
n the veſſel, yet thereby and therewith 
tallo pervades the whole body: of the 
Water, which being a fluid body hath 
thereby a tenſion made upon-it, and all 
ts parts, and all that is included 1n it. 

And the truth of this appears beyond 
diſpute, for the Learned Author 1n his 
19, 21, 22, 23, Experiments, tels us, 
and that truly , that by this pumping 
and rarifying of the Airin the great Re- 
P 2 celver, 
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ceiver, Water, Spirit of Wine, ec. will 
be railed to run out of a Glaſs included 
i1 it, & that bubbles will thereby be for: 
med at the bottom of the included vel. 
fel of Water: whereof the true cauſe 
(whatever be otherwiſe aſſigned) is the 
forcible attraction of the tenled and ex- 
. panded Air in the Receiver upon the in- 

cluded Water, which ſtrongly per- 
vades the whole body of Water, pene- 
trates to the very fund or bottom of it, 
and Mts it altogether into a various ag- 
t£1tion. 

And therefore as this attraction per: 
vades the whole body of water,ſo it per- 
tingeth tothe included Bladder in the 
very fame manner as it doth upon the 
Water, though with a more ſen{1ble ex- 
tuineſcence of the Bladder, becaule more 
capable of tt. 

We need not reſort to a more evident 
inſtance than that common and ludr- 
crous Experiment , yet taken notice 0! 
by Reyes , Of unimerling the fimall 
cnd (Fe. 13.) cta lighted Tobacco-pipe 
B under Water in a Vial, and ſucking 
another Pipe C,not touching the _ 
tlic 
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the Glaſs being ' cloſely covered , the 
ſtrong attraction of the Mouth upon 
the one Pipe will, through the Water 
upon the orifice of the immerſed Pipe, 
draw the Smoak into the other, not- 
withſtanding the interpoſition of the 
Water, and will put all the parts of the 
Water, to the very bottom of It, and the 
granules of Sand lying at the bottom 
of the Water, into motion and elevati- 
0n, as 1n the Figure. 

And the very ſame Anſwer 15 moſt 
clearly to be given to the third and 
fourth Experuments in that place, and 
to others of ike nature, without recur- 
ring to an 1maginary natural Elaitici- 
tyin a ſmall portion of included Air, 
whereby to expand it ſelf without any 
forcible attractions to ſuch a prodigious 
amplitude. 

And thus I have done with what I 
have to ſay againſt the Solution of the 
Torricellian Experiment, either by the 
Weight or Elaſticity of the Air or At- 
moſphere , which to me ſeems a Sup- 
polition contradictory to our very Sen- 


ſes, a Suppoſition attended with inh- 
3 nutc 
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nite abſurdities and inexplicable diffi- 
culties. 

And yet, as I have before ſaid, it is 
wonderful to ſee with what tenacity, 
and with how great confidence tt 1s al- 
ſerted, and how marvellouſly it hath 
obtained among the gens /iterata , and 
what Syſtems of new Phyſicks, what 
rare trains of Conſequences, what Pro- 
politions, porzſmata, Scholia, it hath mul. 
tiplied ! wherein if the Foundation it 
ſelf prove but a miſtake, men have ſpent 
much labour in vain upon it. 

Therefore laying aſide this Solution 
as untrue, I proceed to that which-the 
more ſteady Modern Philoſophers, con- 
ſonant to the ancient Principles , have 
given in this caſe, and ſeems to be moſi 
conſonant to truth, 
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CHAP XV, 


Concerning the true Cauſe of the ſuſpenſion 
of the Mercury at twenty nine Inches and 
half, or thereabout, in the Torricellian 
Engin, 


Come now to conſider of that cauſe 

of the ſuſpenſion of the Mercury at 
twenty nine Inches and half, or therea- 
bouts, in the Torricellian Engin. 

They that affign the Diverſity of the 
Weights of fluid Bodies, tell us ; 

1, Thatalthough Air be intrinſe- 
ally heavy, yet it 15 neer one thouland 
times, or as AMerſennrm will have it, a- 
bout 1300 times lighter than the like 
_—_y of Water; and this they cn- 

avour to evince by Experiments. 
But this Concluſion is very doubtful and 
iffcult, 

2. That Water 1s fourteen times, 
"r very neer thereabout, I1ghter than 
Mercury, quantity for quantity, and 
tlus as it is eaſie to betryed, ſo upon rry- 
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al I find it very neer the truth , though 
Water it ſelf 1n ſeveral places differeth 
ſomewhat in weight, and theretore it j 
not eaſte to make this the common ſtan. 
dard for all Waters, though the diff 
rence be not conſiderably great. 

Though Water be ordinarily four: 
teen times lighter than Mercury, yet 
this 15 not the juſt proportion of the 
ſuſpenſion of one and the other 1n 
Tube. | 

For if a Tube of Water, above on: 
and thirty foot long , ſtopt above and 
immerled at the other end in reſtagnant 
Water, it will ſubſide as 1s ordinarl 
ſaid to thirty and one foot, others {a 
more, whereof ſee the Experiment au 
Schottum in Technicts Curioſts, 1. 3. cap.1. 
Exper, 2,0 3. 


But in the caſe of Mercury, if tht 


Tube of above twenty nine Inches and 
half long, ſuppoſe four foot, be ſtopt at 
the top, and immerſed at the open end 
in reſtagnant Mercury, it will ſubſide 
to twenty nine Inches and half, or there 
abour, | 

But although 1n theſe two fluids, Fo 
thi 
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this different gravity, the ſubliding of 
either vary,yet the reaſon both of the tub- 
fiding and ſuſpending of the one and the 
other will be the {ame. 

Therefore what I fay in relation to 
the ſuſpenſion and ſubſiding of Mercury, 
will be 1n 1ts reaſon applicable to the 
other , and therefore I ſhall here only 
treat of the ſuſpending of Mercury , be- 
caule the Inſtruments to try the Expe- 
riment in Water are more maſly and un- 
tractable, but, as I ſaid, the reaſon of 
one will be the reaſon of the other. 

There be three Inſtances of the ſul- 
penſion of the Mercury in the Torrzcel- 
lan Engin, which though they all are 
relolvible into one common reaſon, yet 
that reaſon hath a various application 
leverally to them. 

Firſt, when the Tube exceedeth in 
length the ordinary ſtation of the ſul- 
pended Mercury, viz, twenty nine In- 
ches and half, as ſuppoſe it be four foot 
long, and the Tube reccive only thirty 
Inches of Mercury , or though the 
Tube be filled more than twenty nine 


Inches and half of Mercury , yet it 15 -_ 
0 
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{o perfe&tly filled, but that there remains 
a portion of Airin the head of the Tube, 
upon its inverting into the reſtagnant 
Mercury. 

In this Inſtance, if the portion of Air 
be ſo great before its Expanſion, that be- 
ing expanded by the delcent of the Mer- 
cury, 1t can reach below twenty nine 
Inches and half, as ſuppole to 20, 23, 24 
Inches or leſs, then the Mercury will 
{ubſide to that ſcantlet that the portion 
of Air 15 extendible unto. 

If the portion of Air be lefs than can 
be extended, below twenty nine Inches 
and half, or the diſtance be ſo great that 
the extenſion of that portion of Air can- 
not by its expanſion ſupply a greater 
room than what juſt aniwers to that 
ſtation : as ſuppoſe the Tube were above 
4 foot long , and filled with Mercury all 
but half an Inch, and then inverted into 


the veſlel of reſtagnant Mercury , |' 


whereby before its ſubſiding there 
would be about half an Inch of tree Air 
in the head of the Tube, and by thede- 
icant ofthe Mercury to twenty nine In- 


ches and half, if that little portion of 
Air 
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ir were yet i0 much as were capable of 
ich an extenſion, it would be extended 
vthat length, 72, eighteen Inches and 
half, but it that task were too hard for 


[ſmall a portion of Air to be extended 
| unto, then the ſame. would be ſupplied 


by the ſubſidiary ſteams and efffuwia out 
the Mercury , to make a retreat for 
the Mercury,to a decent of twenty nine 
laches and half, as hath been ſhewn, 
ind ſhall now farther be declared in 
what follows. 

In this Inſtance theſe things are to 
tnoted. 1. That by the delcent of the 
Mercury there is no vacuity left in the 
pace derelicted by the Mercury, as hath 
ken ſhewn Chap. 2. That there 15 
wnew Air admitted into the Tube ac 
fris, as hath been ſhewn before, Chap. 

3. But that little portion of Air 1s ex- 
tended from the very bead of the cavity 
(the Tube to the ſubſided Mercury , if 
tbeof that ſubſtance rhat is capable of 
ich an extenſion to the Mercurial ſta- 
bon'of twenty nine Inches and halt : 
ud jt be too little for ſuch an exten- 
ion, it is ſupplied by a ſuitable portion 
of 
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of the Mercurial ſteams, as hath beer 
ſhewn. 4. But that extenſion or dilay 


tion of that little portion of includg 
Air, is not by any natural Elatery ore 
panſion of its own, as hath been ſhey 


in the two former Chapters, for it is]: 


portion of the free Air , but it is a ſtray 
tenſion of that portion of included A, 
to prevent that caſma and ſeparation 
Bodies without any thing intervening 
or the fuga vacui, ſo often mentioned 
the Ancients. 5. And conſequenth, 
though in relation to the laws of th 
Univerſe, it be a natural expanſiong 
dilatation of the Air in this circun- 
ſtance, i obſequium nature univerſuli 
yet in relation to the particular ſtatean 
conliſtence of that portion of the Ar 
thus expanded or tenled by the ſubſidirg 
of the Mercury, itis forced and violent 
As the erect poſture of my Body is natt 
ralto me, while it makes one commu: 
compoſition with my Soul and Spartt 
and z# Concreto, though it be violent i 
relation to the moles corporea of my Bod, 
which would otherwile fall devnti 


the Earth. 6. And the —— 
tl 
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is tenſion of the included portion of 


"[kir (conſidered conjuntly with the na- 


ural inſeparability of the parts of the 
lniverſe, which 1s all one with that 
qhich the Ancients called fuga wvacut ) 
sthe ſuſtentation of the Mercury, that 
olumn of deſcended Air, which Linus 
wt ablurdly calls fanrculs , being inſe- 
arably united, and adhering to the top 
fthe Tube at one end, and to the Mer- 
arial Cylinder at the other end, and 
this funiculis acres not being capable to 
k extended farther than to twenty nine 
Iches and half , being the Mercurial 
tation, by the force of the deſcent of 
theMercury, ſuſtains and holds it up at 
that ſtation : and lo the ponds deprimens 
fthe Mercurial Cylinder is equal to the 
wentia ſuperne ſultinens of the Aereal 
fſcended Cylinder upon it, 1n a kind 
> equilibrium, the Mercurial Cylinder 
9 its natural motion endeavouring its 
&ſcent downward, and the acreal co- 
mn by a motion of reſtitution to its 


Jutural ſize and ſtaple, retracting it as 


much as it may upward ; and the lame 


[raſon will hold of the portion of inclu- 


ded 
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ded Air, be ſo much as 1s capable of 
extenſion below twenty nine Inchy 
and half of the Tube : but not ſufficie 
by ſuch a force to be dilated to a full & 
pletion of the Mercury out of the Tuk 
as poſſibly to 20,15,10, or 5 Inchesfran 
the reftagnant Mercury, in which ak 
che Mercury will ſubſide to ſuch a & 
gree, and no lower. 

The reaſon therefore , 1. Why th 
Mercury ſubſtdes {o low as twenty nit 
Inches and half, its. uſual Ration, (x 
lower, it the portion of included Airtt 
greater, as 1S before {a1d) 1s, becauletk 
weight of the deicending Mercurial © 
luma 1s of that ſtrength, to give the 
cluded Air that tenlton or dilatation 
2. Why it{ubſides no lower, is becauk 
when rhe Air hath attained irs utmilt 
renin rhat the deſcent of that columi 
of Mercury can give it(which ordinary 
is at the height of twenty nine [nchs 
and half) that acreal deſcended Cylit 
der holds it there, and keeps it up to that 
height, the weight of the Mercury bei 
now leflen'd, 

And that this is the cauſe of its ſuſte 
tation 
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tation appears evidently by theſe few 
Inſtances. 1. It the Tube of Mercury 
in this ſuſtentation be ſuddenly lifted 
up from the reftagnant Mercury , there 
will be a ſtrong refilition of the Mercu- 
ry towards the top of the Tube,that will 
endanger breaking it ; as we ſeea Lute- 
tring , if hanged upon a Nail, and 0- 
rercharged with a Weight or ſtrength 
at the lower end, by which it breaks in 
the middle, the upper part of it will 
forcibly reſt{zre 1n its contraction. to its 
adinary {17ze. 2. If the Tube be incli- 
ted to a Level in the ſame parallel line 
2 twenty nine Inches and half of the 
eted Tube , whereby 1t loſeth its 
yeight by the incumbence that it hath 
upon the {ides of the declined Tube, the 
dir will contract it ſelf to its former con- 
iftency, which it had before that ren- 
bon, being by this inclination of the 
Tube delivered from ir. | 

And they that object againſt the ren- 
lon of the Air in this caſe; becaule if ir 
da tenſion in length , as the Lute- 
ting hath, it would have likewile a 


[ontraction 1n its bredth, and {o would 


not 
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not fill the Tube, muſt remember that 
the Air is a tenſible Body of ſuch a nx 
ture, as isat the ſame time tenſible in 
bredth as well as length, and in ſuch it, 
tenſion as cloſely adheres to the ſides 
the Tube, as it doth at one end to the 
top of the Tube, and at the other endy 
the Mercurial column. 

I ſhall not here enlarge with Inſtar 
ces, to ſhew, thatthe tenſ1o0n of the Air, 
or any other tenſible fluid Body necel 
ſarily effects attraction on the Bodies t 
which it 1s contiguous, but ſhall reſerie 
that to the following Chaprers : and] 
have been the longer in the explicatin 
of this Inſtance, ory it fully opens 
the reaſon of the ſecond Initance, which 
now next follows. Therefore, 

2, Theſecond Inſtance 1s, where: 


Tube cloſed at one end, above twenty| 4 


nine Inches long , ſuppole it four fot 


long, 1s entirely filled with Mercury | 


and no Air admitted into it, and that 
inverted into a vellel of reſtagnant 


Mercury, without admiſſion of any Ar] 


into it, either upon its inverſion or 1tt 


merſion, (which though it be difficult 
maj 
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may yet be done) in this caſe the Mzr- 
cury will ſubſide to twenty nine Inches 
and halfin the Tube. 

This derelited ſpace of eighteen 
Inches and half, 1s, as I have betore laid, 
filled with a Mercurial ſteam or vapor, 
extracted out of the Mercury it ſelf, and 
abraded from it by the deſcent and 
compreſſion of the parts of that Mercu- 
ral column, as I have before ſhewn 
Chap. and thereby likewiſe rariticd or 
tenſed, as the Air 1s in the former I:- 
ſtance. 

And this being either rea! Air inclu- 
ded within the pores of the Merc-:ry, 
and expretled from it, or c!ie a fabtic 
Ingredient 1ato the Mercurial compo- 
tion, and extractcd, ond in its exira- 
Hon dilated, as the Air :3 in rhe former 
laſtance. It periorms the {ame vitice 
nrelation to the {u{pen{ion of the Mer- 
cury, as the includes 2xtended Air did 
inthe former Inſtance, and therefore ir 
need not to be repeated. 

Only I ſhall adae ih1s farther, 1, That 
It appears the extraction of the ſubtle 
fiav14, and their dilatation, 15 perform- 


cd 
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ed with a great ſtreſs or ſtraining of 
them out of the Mercurial Body, and 
with littlele(s labour extended , which 
appears by the flow deſcent of the Mer. 
cury, ariſing from the /a&a or contef 
that grows between the weight of the 
Mercury deſcending on the one hand, 
and the ſtraining and abrading of thok 
jubtle particles, and their tenſion 
rarifaction of the other hand. And th: 
like ſlow deſcent there appears 18 
the firſt Inſtance, eſpecially as the Mer 
cury more and more4ubſides, for thet 
the Mercury having neer acquired it 
ordinary ſtation, grows lighter, ane 
the ſtrength of its prefſure begins utter]; 
to languith and ncsy t00, being net: 
equally matched with the potertra ſufi 
ens of the extracted ſ{ubtilrzed particle 
in this Inſtance, and by the tenſion & 
the Airin the former inſtance ; there 
fon whereof ſhall be farther enlarged, 
when I come to the third Inſtance 
2. Whereas in the former Inſtance, 0 
theinclining of the Tube, the Air 
gains its former contracted extent, het 


by the inclining of the Tube theſe 7 
t 
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tle particles extracted out of the Mercu- 
ry, and dilated, are not only contracted, 
but reſumed into the Mc rcury from 
which they were extracted, as 15 ſhewn 
in the Chapter. 3. That uv upon the 
over ſudden Elevation of the Tube out 
of the reſtagnant Mercury, there will 
tk the like refilitioa of the Mercury into 
the top of the Tube, as 1n the former in- 
ſtance, 

By ths yniculus ſubtilis materie the 
Mercurial column 15 ſuſtained at twen- 
ty nine Inches and half, as 1n the former 
laſtance of the funiculns aercus, 

But now how 1t comes to pals, that 
lnce there 1s yet remaining twenty nine 
Inches and half in the Tube, which 
doubtleſs hath a rel{1due of ſubtle matter 
extractable out of it, to ſupply a grea- 
terroom , that what 1s yet left above 
twenty nine Inches and half, how it 
comes to pals that by the weignr of that 
wenty nine Inches and halt of Mercu- 
ry, there is not more of the Mercuriat 
fluxes extracted and dilated , which 
may givea total deſcent and evacuation 
of the Mercurtal column into the re- 
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223 Mblervations touching the 


re{tagnant Mercury remains to be con. 
lidered, which ſhall be done in the third 
Inſtance which follows. 

3. Thethird inſtance is, when the 
Tube 1s but jutt a” nine Inches and 
ha}t, or ſhorter, ſuppoſe 25, 20, 10, or 
Inches long, and filled entirely with 
Mercury , and then inverted into th: 
vellet of reſtagnant Mercury, 1n that 
J.aic the entire Mercury will remain ful 
pended , and remain Contiguous to the 
rop of the Tube, and no part wall de 
icend , neither will there be any luc 
furnculns of Air or {ubtle Matter to cot- 
acct it to the top of the Tube. 

The reatlon of this is what in effec 
was given in the former inſtance, 
though the application be diſlerent. 

Firit, if 1n this inſtance the Mercur| 
ſhould any whit ſubſide, cither it mult 
leave the /#/er/titium between it (elf and 
the top of the Tube vacant of any Body, 
or it mult yeild ſome ſubtle matter t0 
ſupply the place it leaves abraded fron 
itſelf, as in the ſecond Inſtance. And 
it itcan do neither of theſe, maret [# 
tertza, only to continue its ſtation united 
to the top of the Tube, Tie 
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The former of theſe cannot be, for 1 
have luppoſled, and ſhall further inforce 
the contradiction of the Law of the U- 
niverle to that Suppolition. 

Therefore 1t remains; that either there 
mult be a ſubtle matter extracted out ot 
the included Mercury , or of necellity 
the Mercury muſt hold its entire pol- 
ſefſon,of the whole Tube. 

Although the remote caule of this 
extraction of [ubtle parts out of the 
Mercury , in the ſecond Inſtance, be 
that law of the Univerle, to hold toge- 
ther the continuity of 1ts parts, and con- 
[quently to avoid a Vacum or caſme 11 
the Univerle deſtitute of matter, yer 
the immediate caulc of this extraction 
and rarifaction is the de{cent of the Mcr- 
cury from the ſtation that it harh , and 
the weight of its Body 1s the caule of 
that deſcent, 

And becauſe it requires a ſtrong com- 
preſſion of the Mercury, either to drive 
or draw out this ſubtle matter, and as it ' 
were to rake it out of the bowels 'of rhe 
Mercury, and to extend it, and conle- 
quently a ſtrong weight to effect that 
Com- 
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compreſſion and extenſion , if that 
eight which it hath at 29 Inche 
:nd half, or under, be not effective of 
{ich an abraſion or extenſion of the ſub. 
12 matter ſo abraded , ſuch abraſion or 
extentiion not being effeible by that 
weight, the column of Mercury muſt 
hold its pofition, and becomes 1ts own 
{eniculas, and remain ſuipendedeo the 
top of the Tube. 

Now it {[z2ms, that although a Mer: 
curial Cylinder of a height above thirty 
Inches , as iuppole three or four foot, 
hath ſuch a forcible preſſure, weight, 
and gravitation upon the reſtagnant 
Mercury, not only to drive down the 
Mcrcurial Cylinder to twenty nine 
Inches and half, but alſo to extract and 
ſtrain out of it, and extend a ſufficient 
portion of ſubtle matter out of the Mer- 
curial Body to ſupply the room it leaves; 
yet that the weight only of twenty nine 
Inches and half, or below it, wall not 
be able to drive, ordraw out, or extend 
a portion ſufficient for that Exigent. 

And rhat 15 the reaſon , why at twer- 
ty nineInches and half, or under that 
15% 
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re, whether the Tube be juſt twenty 
nine Inches and half, or longer ; yet the 
Mercurial Cylinder reſts there, wanting 
z ſufficient potentia below that ſtation 
by its weight, to extract or to rarifie any 
of its ſubtleparts, to ſupply the place 
which then it ſhould deſerg or leave. 

And herein the bignel(s or ſmallneſs 
of the Glaſs Tube, or the Mercurial Cy- 
linder included,makes no odds, though 
poſſibly according to the various dia- 
meters of the Tubes, one Cylinder of 
Mercury of 29 Inches and halthigh,may 
weigh five times another Cylinder of 
the ſame height , and yet both would 
remain ſuſpended in the Tubes. 

But the diſparity of the potertia de- 

tmens, is from the diſparity of the 
height of the Tube, And therctore the 
cauſe why the Cylinder of Mercury, 
filling a Tube of 3 or 4 foot long , will 
ſubſide upon inverſion unto twenty nine 
Inches and half, and there ſtay, is, be 
cauſe before its deſcent to that ftation, 
its potentia was {uificient to abrade and 
extend the ſubtle matter, but at twenty 
nine Inches and half that porentia was 
[pent, Q 4 And 
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And therefore the reaſon why the 
Tube of rweanty nine Inches and half or 
under , doth not ſubiide at all, but re- 
mains cohering to the top of che Tube, 
15, becaule ic hath not that potertia at 
that gage to abrade irom it {elt matter 
T0 ſupply that place, it it ſhould leave 
It. 

And tor this purpoſe it will not be 
amils to take notice of what Gal:lew, 
and after him the Excellent Merſennu 
have given us 1n relation to the dilpa- 
rity of the mzotiva poteſtzs of the ſame h 
id in different poſitions of height or ele- 
vation. 

The acceleration of motion of hea\ 
Bodics 1 1S #7 quaarat 4 1e2P0rum, in which 
they move downw A, as if in the 
firſt Minute , a Body moves one 
foot, 1n tlie ſecond minute it will move 
four toot, viz, two times two; in the 
third minute nine foot, vzz. three times 
three , or, which comes to all one ac- 
count, heavy bodies in their deſcent, in 
every glven portion of time, as a minute 
will percur portions of ſpace per numeres 
 tmpares ab unitate , as if in the firſt mi- 
nute 


Ur. 
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te it deſcend one foot, in the ſecond 
it will deſcend three toot, in the third 
ive foot, in the fourth minute ſeven 
vot, and ſo onward. 

Merſenns partly upon this, Theory, 
nd partly upon his own experience, 
makes two Concluſions, (which I have 
xperimentally found true) that are ap-. 
wlite to explicate what I mean 1n rh1s 
matter. 

Firlt, if there be two veſſels of equal 
teight, bur of diftering diameters, and 
wi an equal /#-ez or hole in the bot- 
tm of each of them , and both filled 
with Water ; the ſmaller veſlel will in 
the ſame portion of time empty from 1t 
kfas great'a quantity of Water as the 
rater, for the Gravitation of the Wa- 
[& upon the Lumen 15 ſecundum altit4- 
unem, not ſecundum latitudinem waſlis : 
nd upen the ſame account it 15, that it 
the [/amzer be at the fide, and the vellels 
placed in the ſame horizontal paral- 
el, the Parabolical line made by falient 
Water out of each veſſel, will be of the 
ame length and amplitude. 

2. Thatif there be two Tubes or 
vellels 
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veſſels of Water, cſHandB, of the 
height of nine foot, containing nine 
Gallons of Water, and B were a vel 
of ſixteen foot containing ſixteen Gal 
lons of Water, and each veſſel had; 
{mall /mmez 1n thefide next to the Bal; 
of equal bignels, and of that bignel, 
that were there but one Gallon 1n the 
Tube, it would empty that Gallon in 
one minute. In thele Inſtances, Ah 
led with Water would empty five Gal 
lons in the firſt minute, three Gallon 
in the ſecond minute, and one Gallonin 
the laſt minute. Again 3B, if filled with 
Water, would empty ſeven Gallons uy 
the firſt minute, five in the ſecond mi 
nute, and three in the third minute, viz, 
in ratione ſubduplicata altitudinis, And 
this I have experimentally tound to be 
true. 

The conſequence whereof is, that & 
very fluid Body the higher it is elevz 
ted, hath the greater and more effectui 
preſſure by its poſition upon its lowe 
parts or other fluid , than what barely 
ariſeth from 1ts weight : fo that in a & 
lumn of Mercury in a Tube of four 1 
high 
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high, though the lowelt foot and the 
higheſt foot of Mercury be of an equal 
weight, yet the preſſure of the upper- 
or fourth foot, which I call its po- 
tentia deprimens, 1s tothe third as ſeven 
five, and the third to the ſecond is as 
fve to three, and the {econd to the firlt 
z5three to one, namely when it hath a 
liberty of deſcending motion, as the 
Mercury hath in this Experiment ; for 
theintermediate weight contributes to 
the preſſure of the uppermoſt foor. 

And hence it 1s that the power to ic- 
nte and ſegregate, and ſtrain, and ex- 
tend the lubtle matter out of the Mercu- 
ry, is vigorous and effective 12 a Mercu- 
nalcolumn of 4 toot high,and gradually 
$leſs and leſs'till it come to twenty nine 
Inches and half, and then though it 
tath a conſiderable Gravitation, yet it is 
not equal to effect ſuch a ſeparation, and 
therefore muſt nceds ſtand ſuſpended at 
that height, or leave a vacuum behind it, 
which the Catholick laws of the Uni- 
rerſe do not permit. 

And thus far touching the Explicati- 
on of the Solution, which ſeems to me 
to 
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to be the true Solution of the Torricell; 
an Experiment. 

And in the next place I ſhall ſubjoin 
ſome Inſtances that ſeem to me to con. 
firm it, and anſwer ſome Obje&ions that 
are made againſt it. 


CHAP. XVL 


Concerning the two Suppoſitions that are nt: 
ceſſary to maintain this Solution , Vit, 
Nateres abherrence of vacuum, ana the 
Attraction of tenſible fluids, or other 


aies when under a tenſion, 


T Here are two Suppoſitions that are 
neceſſary to be proved, to render 
the Solution above given evident 0! 
probable. 1. The excluſion of a vacuums 
or ſpace in the Univerle wholly empty 
of any Body. 2. That any Body , caps 
ble of tenſ1on, or rarifa&tion by tenſion, 
(tuch as are the Air and thin effiuv« dl 
Mercury) to be attractive upon the con 
tiguous Bodies, when act1ally under 
that tenſion. 

1. 
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1, As to the former of theſe, I need 
aot much labour for it, upon two rea- 
ſons. 1. Becaule there have been large 
Tractates upon this Poſition, and to re- 
peat them would be but actum agere, 
1, Becauſe the excluſion ofthe Gravita- 
tion and Elaſticity of the Air, invented 
or ſubſtituted by the modern Elateriſts, 
doth neceſſarily conclude, that there can 
be no V4cunm 1N Nature; for all thoſe 
Experiments and Inſtances, which they 

roduce to prove that Gravitation or E-. 

Mbiciey, and by which they go about to 
folve them , muſt ( if thoſe Solutions 
prove untrue, orineffectual) of neceſſity 
maintain that ancient Peripatetical pu- 
tion, becaule they are uncapable of any 
other Solution. And in my judgment 
that Gravitation and Elafticity of the 
common Air 1s ſufficiently convinced 
by what hath been before ſaid touch- 
Ing it, 

And when I mect with thoſe Obje- 
(ions that I find uled by Learned men, 
namely how the Mercury or Water 
comes to know there will be a vacuum, 
fthey do not leaye their natural Gra: 
Vity. 
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vity, and lo aſcend or remain ſuſpended 
to ſupply it, and how thoſe ſtupid inan; 
mate Elements or Minerals come to un. 
derſtand, that Nature ſo much abhor 
reth a vacwwm,.are much of the ſan 
kind, as if a man ſhould ask the Sun, if i 
move according to Ptolemy ; or the 
Earth,if according to Copernicus 1t move, 
how they came to know that whe 
they come to the Northern Tropich, 
they mult move again to the Souther 
Tropicke or when it hath rouched the 
Southern Tropick, it know's that it mul 
come back to the Northern, and tex 
its courle accordingly Or as if ama 
ſhould ask, how doth the Stone under: 
{tand that he muſt deſcend, when yt 
all the men in the world can never 
give any ſatisfactory realon for its mo 
tion to the Earth, more than to the 
Moon, but only Nature that is the pris 
cipium motus & quietis, or rather the God 
of Nature, whole ſtanding and ſtatumi 
nated Law Nature is, hath ſv order'dit, 
and ordered fo in the beſt way for tl 
uſe, beauty, and accommodation of the 


Univerle. The plaia truth of it is, thi 
very 
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very conſideration of the many attempts 
that have been made to explicate the 
reaſon of the deſcent of heavy Bodies, 
enough to let us ſee, that we tire our 
ſelves 1n vain to determine the clear 
reaſon of it, without reſolving it into 
the ſtatuminated Law of Nature: 
though the Stone and the Earth are ina- 
nimate, or at leaſt unreaſonable Bodies, 
ſuch kind of Objections therefore as 
theſe are fond and weak. 

2. Astothe ſecond, namely the at- 
traction of Bodies extended, whether by 
narifaction or tenſion, eſpecially of the 
Air, or this ſubtle matter that ariſeth 
from the Mercury. - This affection and 


effetis asnatural as any thing in Na- 


ture, as 15 truly obſerved by the learned 
Fabri, in primo tractatu phyſico, prop. 205, 
206, 208. For a {tri&t contiguity in all 
parts of ſeveral Bodies 1s a kind of con- 
tinuity ofthe Univerle and all its yrs ; 
neither can I imagine how thoſe that 
we fond of the Eprcurean hypotheſis, can 


better maintain the coheſion of the 
parts of ſolid bodies, their atoms hamarr 


being but fancies of what men never 
The 


law in them, 
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The Air is the common cement and 
connedter of the different parts of thisin. 
ferior world at leſt, and ſtridly inte. 
poſeth between their fiſſures and inte. 
ſtitia,, to maintain a kind of comm 
continuity between the different pan; 
of the Univerſe, and makes it as it wer 
one continued Body. 

But to come to particular Inſtance, 
which ſhall not be [batons but familiy 
and common, to evince this coheſion 
the parts of tenſed or rarified Air, ant 
the contraction that it makes upon con 
tiguous bodies, 1n its endeavour of rt 
{titution to 1ts natural ſtate and conl- 
{tence. 

t. Theinſtanceof Cupping-glalls, 
where the Air is highly rarified or ev 
cuated by the included burning Tow, 
and applied to the fleſh, draws up tl 
Hleth ſtrongly unto it, when by the ex 
union of the Tow the rarificd Air cor 
tracts it ſelf to a narrow room , whicl 
can be no otherwiſe than by the cohe 
lion of the particles of Air to the 
Skin, and driving tt in to the Glal, 
while 1t contract; it ſelf to a narrow 
Com: 


c 
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compaſs. And certainly they that tell 
us, that this 15 done by the preſſure of 
the ambient Air upon the contiguons 
fleſh, which thruſts it up into the Glaſs, 
either do not believe themielves while 
they ſay it, or are ſo pin" vim with a 
0 


loye unto or 1ngagement for their belo- 
ved hypotheſis, of the prodigious gravi- 
tation of the free Air, that they are cor:- 
ent toſay any thing in its behalf. 
Qui amant þf1 ſtbt ſommia fix9unt, 

Shottws (who while he wrote his »-.- 
rabilia hydrawlica, was well [atisfied wit! 
the Solution cf the Torricel/zaz; Experi 
ment by the common Solution of f#124 
vacur) was indeed afterward, when he 


wrote his mirabilia Mazdeburpica, Con- 


rerted tothe new Solution, being not 
willing it ſeems to be thought to lee lels 
In Nature than the new Tribe of /7rruoft 
that were concerned in that Engine. 
But for all thar, this Inſtance of Cup- 
ping-glaſles was too hard for that new 
Solution, and were fairly faia to have 
recourſe to rhe decantata fuga Vacul, Or 
elle it muſt ſtand unſolved, and ſo mutt 
any elſe that means an impartial and 
R Uh” 
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unpreingiged ſearch into Nature. 

2. It ancmpty Bladder be tied cloſe 
2bout the neck, and ftaltned to the top 
of the Tube, Hermetically ſealed in the 
Torricclliian Experiment, upon the ſub 
[1ding of the Mercury rhe Bladder wil 
be expanded, not by the natural Elate 
ry of the little particle of 1ncluded Ar, 
but by the ſtrong attra&tion of the tenſe 
Air inthe Tube, by the deicent of the 
Mcrcury, whereof betore. 

3. ThelInſtancegiven in the tentl 
Chapter, of the T ube heated , and ap- 
pended to a Ballance, lo as 1t touch the 
Watcr, the Water riling in the Tubs, 
the Tube vill be drawn down , which 

15 only done hy the adheſion of thetus 
Cxtremecs of the incloſcd raritied Air, the 
one Extreme laying hold upon the top 
of the cavity of the Tube, the other end 
laving hold of the Water, and drawing 


it up.,nd therewith necet{arily drawing 


the Tube down, whilſt the included 
Airts contracting it ſelf to its natural 
and narrower dimenſions. 

And becaule the Experiment made 
by a wide-mourth'd Glais would yells 
ſome 


lokk 
t0 

ra 
{ub 
Will 
ate- 
Air, 
nled 
the 


nth 
| ap- 
| the 
ube, 
ch 
two 
, the 
top 
end 
10g 


7108. 


1ded 
-ural 


1409 
velld 
[ome 


Torriceliian Experiment. 243 
ſome diſcoveries of this attraCtion by 
therarified Air, which are not lo viſible 
in ſo narrow a Tube, I took a Beer-glals, 
15in the Fzgere 14, and ſuſpended it by 
1Thrid to one Scale of the Ballance, and 
weighing it with a weight in the op- 
polite Scale, and found it weigh two 
Ounces and half, then, as we uled 
when we were School-boyes, ſticking 
wa Candle ina Baſon, I let down the 
Glals over the Candle contiguous to 
the Superficies of the Water, the Can- 
lle going out there was a portion of 
Water drawn up into the Glals, the Air 
upon the Candles going out, and the 
Glals drawn down inro the Water, the 
included Air being unMr a cauſe of ra 
tation , namely by the heat of the 
Candle, and by the extin&tion of rhe 
Flame now gradually contracting it 
klt, and thereby drawing up the Water 
tolupply that place. 

The water drawn up into the glals was 
about half an Inch z we markc( exactly 
-v weight that was required now to 
lift up this Glaſs and includediyater was 
a addition of 4 Ounces and }{ 4 of au 
R- 2 OUNCE 
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Ounce ; fo that the whole weight that 
railed the Glaſls and Water 1incloſed, and 
levered it from the Water beneath, 
was ſix Ounces £2 4 of an Ounce, and 
then, though not without reluQtance, 
the Glaſs was raiſed out of the Water, 

Then taking the exact quantity df 
other Water, equall to that formerly 
included in the Glaſs, (which was nt 
difficult to do by the help of the remai 
ning Mark) we weighed it, and found 
it to weigh exactly three Ounces and 
half, and a very few Grains. 

So that the weight of the Glaſs and 
incloſed Water amounting te {ix Oun 
ces, there was requiſite an addition 
of about half anQunce to ſever the Glab 
trom the Superficies of the re(tagnant 
Water, which did apparently to tht 
eye and touch adhere together, not: 
withſtanding the counterpoiſe of ix 
Ounces, equal to the weight of tie 
Glaſs and included Water, 

And this half Ounce of additional 
weight was due purely to the adheſion 
of the glaſs, Air, 8& incloſed water to the 
Superficies of the reſtagnant _ 

| «4 
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1, It ſeems evident, that not only 
the Glaſs, but the Water included in it, 
eravitates upon the Scale, for the coun- 
terpoile of {1x Ounces in the oppolite 
Scale, equals the weight both of the 
Glals and Water incloled init , which 
could not be,. unleſs both contribured 
tothe £quipondinm. 

2. Thatit is impoſſible that the in- 
cluded Water could gravitate upon the 
ſcale, unlels the rarited Air were con- 
_ and cohering to the top of the 
Glaſs, and allo to all the parts of it in- 
cluded within the cavity of the Glats 
above the Superficies and whole body 
ofthe included Water, and alſo firmly 
adhered to the Superficies of the inclu- 
ded Water, for they all make up but one 
common weight, and there muſt be a 
vinculum that muſt conne& the Glaſs 
and the incloſed Water, and otherwiſe 
they could not gravitate together, 1o 
that the i7crulum that binds the Water 
to the Glaſs is this funiculus ( as Linmws 
well calls it) of the rarified Air, as the 
Thrid is the vizculwm that binds the 


Glaſs to the Scale : for otherwile the 
N32 Glats 


I 
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Glats would be only raiſed , and leave 
the Water to. ſubſide into the veſlel 
re/tagnancWater,and would never hold 

2n 79470414772 to more than two Oun- 
ces ahd a half, which was the juſt 
weight fingly of the Glals. 

But as for the tancy above mentioned, 
Chap. 10. that it 15 not the Glals and 
Water that make up the weight of fi 
Ounces, but the Glaſs and the column 
of Air incumbent upon it, the vanityd 
that imagination 1s ſufficiently convin 
ced in that Chapter. 

3. That conſequently, the included 
rariticd Airthus faſtning upon the & 
vity of the Glals and” the included Wz 
cer by a ſtrict coheſion, according, to ti 
1ature of renfed fluids , contracting i 
ſelf as much as 1t can by its motion 
reftitution, draws up the Water in th 
veſtel into the Glaſs, and raiſeth it 3 
nigh, 'uill there be an equilibrium It 
tween the poydus naturale deprimens 0 
the Watcr, and the potertta ſuſtinens of 
he Air, thus now contracting it {el 
| indeavouring its reſtitution to 16 
natural dimenſion. 
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4. Asaſpectmen of this coheſion of 
the Air and Water included in the Glats, 
there 1s allo a cohelion of the Limb of 
the Glals and the included Water unto 
the Superhicics of the reſtagnant Water. 
which requires halt an Ounce of weight 
to break that continuicy between the 
upper and lower Water. And no other 
maginahlc caule can be aſſigned for it. 
but that Natura eare pats HUY disjunitio: 
14/4 partiim COAMtTaltl, 

And as with the hand you lift up the 
Glais towards the Superlicics of rhe rc:- 
ſtagnanr Water, the Watcr included 
will rile withit much above the Super- 
fcies of the external Water, which can- 
not be by the imaginary preſſure of the 
external Air. but by the adheſion of the 
column of Water to the included ten- 
led Air, and of that to the concave Su- 
perhicies of the Glaſs reid modnum units 0032 
tinut, which any man's rryal will make 
more plain and evident to him, than 
words in writing can eſily exprels. 

But ſome exception 1s taken to the 
word faniculus , and we are a5ked v hat 
Grappers there are belonging to ri: 

R 4. 
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»iculus, that can fo ſteadily lay hold of 
the Water and the Glaſs, and hold them 
thus tight together ? 

And I muſt confeſs, that I wonder, 
that any that approves the Atomical or 
Epicurean Philoſophy, can make that 
Queſtion, ſince all their pretence of the 
coheſion of the imaginary Atomicl 
Particles 1n any the moſt ſolid contin | 
#1, are Certain atom hamati, that in 
terlock one 1n another, which yet they 
never ſaw, 

But let it be: I anſwer, the power 
of the laws of Nature are ſo efficacious, 
that they can and do colligate ſtridly 
parts even of moſt diſtantial texture 
and conliſtences , without the help ot 
Vellicle , Hooks , or Grappers. What 
2re the Hooks or Grappers, whereby 
the Humane Soul and Body, yea the 
Souls and Budies of Animals are knit 
rogether, whereby the Bloud and the 
Spirits are colligated, whereby the Load 
ſtone attracts the Iron, notwithſtanding 
an interpoſed Plate of Braſs or body of 
1mpervious Glaſs, and a thouſand more 
initances of Attraction between Bodies, 
without 
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without the intervention of ſenſible 
Grappers and Hooks, or ſuch groſs 
Mechaniſmes. 

This, and ſome other as light as this, 
and ſome toying with the word funicu- 
lus, are the greateſt Objections that I 
fnd againſt what Zizus hath in this 
matter delivered, which ſeem to me of 


 nomoment. Words were made to ren- 


der Conceprions of things, and if they 
dothat, they do their office. 

And thus far concerning the Soluti- 
08 of the Torrice/liax Engin. I ſhall adde 
afew words, as I promiſed, touching 
the coheſion of two poliſhed Marbles, 
and the inſufficiency of the Solution 
thereof given by the Elateriſts, and the 
truth of the ancient Solution thereof. 
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Concerning the Cauſe of the Coheſion of tm 
poliſhed Marbles. 


Here are two Experiments, for tht 

Solution whereot the Gravitation 
and Elatcry of the Air 1s by the late Phi 
lolophers applied , which 1n this la 
place I ſhall examine according to m 
premiled method. 

The firit 1s that of the coheſion of two 
poliſhed Marbles. For inſtance, tak: 
two poliſhed Marbles, of one dimenſion 
and figure, and exactly in the centre di 
each Marble let there be a Ring, where 
by toſuſpend the upper, and whereby 
a weight may be appended to the 
lower. Theſe two Marbles, eſpecially 
if their ſmooth ſides be a little oyled, and 
applied each to other , will adhere 0 
{trongly together, thar the upper being 
luſpended by its Ring to a 0 or frame, 


(F:2.15.) the lower will ſuftain a weight 
of 20, 3o, or 40 pounds , though the 
Marbles 
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Marbles be not above three Inches dia- 


metcr. 

And as it will do this in the OPCnN 
Air,it will allo pertorm the {:1ne; thous! [1 
the Marbles be incloſed within 2 clole 
arge Glals-Recetver, whereby it is teve- 
red from the common Air, or any im- 

nding column of the Atmoiphere, 

The Teaton that the \ ulgar Philolo- 
phers were wont to give 11 thetic coics 
we thee : 

Firſt, fas to the ſtrict cohelton of rhe 
two Wobles. they g1ve this reaſon; that 
the coheſion is ob / {ugam wvacut, Yor if 
they ſhould be ſevercd by rhe appended 
weight, the [CPAaration Of rhem woutd 
bein the ſame 1ndiviiible moment , be- 
cauſe they do contingerc 1a punto, 

And in as much as all Bodics more 
ſucceſſively, and not in an inſtant, ir 
would be impoſſible for the circumam- 
bient Air in the moment of the {cpara- 
tion of theſe two Marbles, to pervade 
the whole zzterfitinm that would hap- 
pen upon the firſt ſeparation, and con- 
lequently there would be a mean time 
wherein the /?ter/titiuwm would remain 
CIBPTY, 
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empty, therefore the coheſion is ſo < 
{tinate to prevent that monſter in N;z 
ture, namely vacunm. 

And toevidence that this is the rex | | 
ſon, they ſay that if the aperture be at 
tempted at the ſides, either by pulling 
them at onefide, or by poorly the 
weight more to one fide than the othe, 
they are eaſily ſeparated , becauſe tha 
aperture makes an Angle, (F:g.16.) and 
gradually admits the Air into it for 
then the aperture 15 not all at once, bu 
15 apertio coutinuata from the firſt ONt- 
ning. For although if the Baſle of the 
acute Anple, viz. LA, were but a hair 
breadth, the Angle were diviſible Ms 
thematically unto the uttermoſt extre 
mity of it ; yet it is not ſo Phyſically, it 
but gains a ſucceſſive latitude, accor: 
ding as it gradually opens, and ſoisac- 
commodated Phylically to a ſucceffive 
intromiſſion of the Air : but if the aper 
ture were altogether, the ſeparation 1n 
all parts of the Superficies muſt be Phy- 
ſically as well as Mathematically in the 
ſame inſtant, which were too quick to 
give an admiſſion to the ſucceſſive mo- 
t100 
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ton of the acry body1n the ſame inſtant. 

But now we will confider what So- 
lutions the late Philoſophy gives in this 
inſtance. 

Namely 1. That in the free and open 
Air there 15 an impending column of 
Atmoſphere, reaching from the ſummi- 
ty thereof to the upper Marble,and com- 
menſurate in its diameter and circumfe- 
rence to the area of the upper Marble 
that preſſeth it , with an exceſſive 
weight downwards, and ſo upon the 
upper Hemiſphere if ſuſpended parallel 
tothe Horizon. 

2, That again there 1s a returning 
or recoiling Cylinder of Air, reaching 
from the Superficies of the Earth up- 
wards, of as great a potentia ſuſtinens as 


. | the ſuperior column of Atmoſphere 


hath a pods deprimens : and this infe- 
rior or reſulting column is commentſu- 
nte alſo in its diameter and circumfe- 
rence to the lower Marble, or brazen 
Hemiſphere, and thruſts that as vigo- 
rouſly up to the upper Marble, as the 
upper column preſleth downward. And 
lo the potentia ſuſtinens being equal " 
the 
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tie ponaus ACPTIMENS, the lower Marhle 
is able to tuſtain a weight equal tg 
the weight of the upper atmoſpherics 
Cylinder ; the reaſon of which admi: 
rav!e power (according to their Supps 
{111011 15 opened ſupra cap, 5. 

3. And in as much as there run 
down as weighty and potent acreal Cy. 
linders or Atmoſpherical portions by 
rhe lides, as well as perpendicularl, 
theretore although the Marbles wer 
not placed parallel to the Horizon, bu 
vertically (as when each is drawn {ere 
ral ways) this lateral preſſure of the At 
molphere 15 as ettectual ro hold th 
Marbles together in thar cloſe poſtur, 
as it they it od parallel to rhe Horizon, 

And becaule rhev will have 
Salve for all Sores, although rhele En 
g105S be placed 1n a cloſe Glais-Receivet, 
whereby the acrcal Columns, as wel 
{uperior as interior , are wholly inter 
cepted by the interpoſition of the great 
Glais Receiver, the Elaſticity of ti 
portion of Air included within that 
Glais Receiver, undertakes and cffeQu 
aily pertorms the phenomenon, by its v 
Toro 
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orous Elaſticity or counterpreſſion 
both upward, and downward, and late- 
rally, upon the included Marbles or He- 
miſpheres. 

And this 1s the Solution that now ob- 
tins among the Y7r7tnoft, 

And upon thele premiſes there are ad- 
nirable trains of Philoſophical Conle- 
quences deduced with great indultry 
ind ſubtlety, in this particular inſtance 
of the Marbles,” which a man may read 
itlrge in the late book of Hydroſtatical 
Experrments , Exp. 13, and el{ewhere. 

And now for ought I know the mat- 
teris brought to this iffue, whether this 
!r the former Solution be the truer, (for 
[know not a third) and if this prove un- 
true or uncffectual , the tormer of the 
Vulgar Philoſophy muſt obtain , *rill 
ome third be found our. 

And therefore I will proceed in the 
xamination of this new Hypotheſis. 

And although I think I have ſaid c- 
ugh againſt this whole Scheme of the 
Gravitation and Elatery of the Air, as1t 
Spropounded in the fourth, tenth, and 


teventh Chapters ; yet I ſhall here add 
{Mme 
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ſome things more ſpecifically applicable 

to theſe Engins and Experimeats , an 

remit the Reader to thoſe Chapters, x 

to the general untruth of the entire þ: 

potheſts, 

Firſt therefore, as to the coheſion 
the Marbles I offer theſe conſideration 

1. Itisplain, that the lower My. 
ble, if there werenothing elſe to ſuſti 
it but the recoiling Cylinder of Airin 
pelling it upward, it would certain 
tall rothe Earth, notwithſtanding thu 
imaginary porertia , for if it were othe 
wile, it would be a neceflary conk 
quence, that though it were not cont: 
guous to the upper, it would be ſuſta- 
ned by that petertia ſuſtinens, and out 
hould have Milſtones floting 1n the Au, 
according to the fancy of the laſt mer: 
tioned Author of Hydroſtatical Expe 
riments, 

But the help for this is, that in thatin 
{tance the impending ſuperior columi 
of Air being of equal fredach witl 
the recoiling columa of Air, there 15a 
£quiponanm between that poxaze: and ps 


tentia, and io the ſolute Marble or wo 
one 
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ſtone, having the advantage cf his own 
weight, and the weight of the iuperior 
column would conquer the fry 2cvOny 
but here the inferior Marble is protected 
from the weight of the ſuperior column 
of Air , and fo hath nothing bur his 
own weight to contend with the infe- 
riorcolumn, and its potentia, which lat- 
terovermatcheth it, and ſo keeps it ſuſ- 
pended, 

But this will not cure the Sore; for 
ſuppoſe it were two pieces of Wood, or 
that the Marbles were not excellently 
poliſhed, ſo that they did not contingere 


+ | =pwncto, but ſome little fiflure or zzter- 
-| fitia did let in any ſmall portion of Air, 


the Marble would fall off, and yet there 
tie lower Marble is protected from the 
impendent column of Air by the ſupe- 
norpiece of Wood, or unpoliſhed Mar- 
ble as well as here. 

And to fay theſe little filaments of 1n- 
terpoled Air, which if all put together 
would not make a column of Air of a 
argerdiameter than a ſmall pin, ſhould 
conquer the reflected Cylinder of Air, 


[and its porentia, which thele Maſters 


ſup- 
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luppoſe to be equivalent in powert 
thirty, forty , nay one hundred pound 
weight, renders the whole Suppoſitia 
it {elf to be but utterly umprobahl 
Somewhat therefore elle it is, that keey 
the lower Marble ſuſpended to the- up 
per, and notthe imaginary potextia of 
the reflected column of Air commenly 
rate to the area of the inferior Marble, 
2. Itthelower Marble were ſuſts 
ned upon the account of the potemtisſs 
ftinens of the interior column of Air, ad 
by force thereof it could ſuſtain (for it 
ſtance) forty pounds weight, ſuſpended 
in the center of the Marble, it were nit 
cably conceptible how if but an eighth 
part of that weight were hanged net 
the Iimbor circumference of the lowe 
Marble, it would fall afunder. as it wil; 
for the potertia ſuſtinens of the ſubject 
column of Air 15 applied equally toal 
the area of the ſubjacent Marble. And 
the ſeparation will follow, if. the Mar 
bles being oyled, the one may be flided 
off from the other without any dt 
ficulty ; and then when they are foll: 
ded off, they are eaſily thereby _—_ 
becauk 
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becauſe no vacuity or inſtantaneous 
motion of the Air would follow there- 
upon : which could never be done , if 
they were ſo ſtrongly wedged up one 
to another by ſo {ſtrong and powerful a 
counterpreſſure of the refle&ting column 
o Air, which prefſeth up according to 
the new hypotheſis with a potentia ablc to 
fuſtain neer a hundred pound weight. 

3. Stevinw tells us in the oblerya- 
tions upon the tenth Propolition of 
his Hydroftaticks, that if a veſſel be 
made 1n the form of Fg. 17. with a hole 
nn the bottom, and a ptece of Wood 
lighter than Water, w7/z.BBZ., Cover 
that hole, and then let the veſlel be filled 
with Water ; as great a {trength will 
berequired by the ſtring at 4 to move 
that rundle of Wood from the hole it 
ſtops, as if a weight of Water commen- 
lurate to the ares of the rundle, from 3 
to 4, were impendent upon it. And this 
the Learned Author of Hydroltarical 
Paradoxes avouches to have tricd him- 
ſelf, and yet the Water included is not 
an half nor a quarter of that weight or 
Water. And the column of Air rhat 
S-2 thei? 
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theie Maſters _— to preſs the Water 
at L, can be no larger than the orifice 
of the Pipe at 2, which is not one fifth 
part of the amplitude of the rundle z, 
nor of the hole which it ſtops. Butif 
there were ſuch a reflected or recoiling 
column preſſing upward to the hole of 
the veſſel and rundle that covers it, 
which is five times larger than the ori- 
ficeat:-7; tolet ina column of gravita- 
ting Air; this rundle, and the Water 
incumbent upon it, ſhould be forcibly 
thruſt up by the recoiling column of 
Air : and yet Expcricnce tells us, that it 
is ſo far from being thruſt up by the p» 
zentia ſuſtinens of the inferior acry co- 
lumn, that it 15 hardly to be raiſed with- 
out difficulty by a Thrid, 

Again,take a veſlcl of Latvn, ota 
cubical or cylindrical figure , about 
eight Inches diameter, make a round 
hole at the bottom of four Inches du- 
meter. Then take a round piece of Brals 
or T.ead, or ſmoothed Wood, of fit 
Inches diameter, which may weigh two 
Ounces, wax it well, and exactly, and 
cloſely cover the hole, that it may "we 
Ip, 
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lap, that no Air may go in or out by it, 
then rarifie the included Air,but not to a- 
ny conſiderable height, for then growing 
cold it will draw up the cover when clo- 
ſed, Then cloſe the top very clole with 
Laton 4nd Soder,that no Air can get in, 
the Air I ſuppoſe rarified may take up 
more room than its natural dimenſion 
by about two ſquare Inches , which 15 
more than the dimenſion of the Stopper : 
that the ſuppoſed Elatery of the Air 
hath no refiſtence to its impelling up- 
ward, becauſe it hath room for its re- 
ception. I ſay that this Stopper well 
not be 1mpelled up by the pretlure of the 
recouling Cylinder of Air, though 
weigh but two Ounces, and will be lit- 
ted up by a force or w—_-_ of threc 
Ounces. And yet according to theſc 
mens Suppoſition, this recoiling column 
tath a potenria to impell or keep up tfor- 
ty pound , nay an hundred pound 
weight, being commenſurate 11 power 
t an Atmoſpherical Cylinder of {1x 
inches diameter, which according to 
their Suppoſition muſt weigh abour 
jool weight, namely a Cylinder of 
S 3 Mercury 
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Mercury of ſix Inches diameter , and 
twenty nine Inches high,vzz.783 iquare 
Inches of Mercury, which 15 near 5odl 
weight. -It is true T have not tryed this, 
but my obſervation of the third Ex- 
periment makes me little douby of this 


CHAP. XVIII. 


Concerning the Magdeburgh Hemiſpheres, 
azd their Coheſion, axd the reaſon thered, 


HE Air is capable of tenſion by 

JF force, andoft rarifaction by heat, 

both which agree in this, that they both 

givea large expanſion of a leſs portion 

of Air into a greater ſpace than 1s natu- 
ralcoit, 

But herein they partly differ , and 
partly agree; that the immediate effeg 
of a {trong tenſion of Air by force ({uch 
as are the Air-pump,and the 2agdeburgh 
Engin, and the Cacabrs Evacuatorins de 
[cribed by Shorts in Nis Technica curioſd, 
{:b, 1. cap. 5. && ſequentibus) 15 attraction 
of the Superficies, to which the inclu- 
ded tenſed Air is contiguous. | 

But the immediate cftcct of raritaction 

ct 
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of the Air, which is performed by heat, 


i52laxation of the filaments of the Air 
a firlt; for the Air being dilated, takes 
upmore room, 15 more relaxed and ex- 

nded : but conſequentially there fol- 
ows 2 contraction as the heat decays, 
znd the Air endeavours its reſtitution 
oits natural texture, and (o endeavours 
ts contraction, and conſequently lays 
hold on the contingent Superficies, 
within which it 1s 1mpriſoned, and at- 
tn&s 1t with its own contraction. The 
nſtances of both which motions and 
tes we have in the Mn2debureh He- 
milpheres deſcribed by Sho:7ns. nb ſupra, 
a hereafrer more fully exglicatcd. 

Fig. 18, 19,20. The Engin 1s thus 
deſcribed. Let there be two Brazen con- 
ave Hemiſpheres .LZ, with rings in 
the Poles or center of the convex Super- 
icies of each of them at C and D, and a 
nng of Leather dipt in Wax to be placed 
tween the two Hemiſpheres, vzz. E, 
to keep the. limbs or joints of them 
cloſe from admiſſion of any Air between 
the commiſſures or joints of the Hemi- 
(pheresz and a Stop-cock in thc lower 
| S 4 Hemi- 
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Hemiſphere at FX, both the Hem. 
ſpheres conjoined with the Leather he 
tween them. Theſe Hemilpheres thus 
joined,the Stop-cock at F to be left open, 
whereby in the Cacabus Evacuathing o 
Magadeburgh Engin, the Air 1n the cay; 
ty of the Hemiſpheres may be as much 
exhauſted as may be, and conſequent 
ly that which remains being thereby 
putintoa great tenſion, to be incloſe 
by turning the Stop-cock, that no for 
reign Air may be admitted. Theſe He. 
miſpheres thus ordered, will cohere 
ſtrongly together, that the ſtrength 
many Horſes will not ſever them, if the 
Hemiſpheres be large. 

And the&vent is infallibly true, but 
the conteſt 15 touching the reaſon or S- 
lution of the phenomena, 

The modern Philoſophers,with Schit 
f5 111 is fourth Book of his Technica 
-;2/4, cap.7.9. 3. (being now a Convert 
2 the Gravitation of the Air) tells us, 
:,ut the reaſon hereof is, that the 
weight of a column of Air impeadent 
:ppon the upper Hemiſphere, and the 
reverſe column of Air preſſing ypon 
fk 
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the lower Hemiſphere upward, is the 
cauſe of this cohel1on. 

And that in caſe the Hemiſpheres be 
not placed erect, bur laterally,with their 
Poles parallel to the Horizon, the lateral 

ure of the two adverle columns of 
Air perform the buſineſs, and keep 
them ſtrictly together againſt a moſt 
powerful force indeavouring their {e- 
paration. 

But ſtill with this caution, that the 
fparating force work upon the centre 
othe Hemiſpheres, and ſo draw upon 
all parts alike : for if the potentia ſepa- 
1415 be applied unequally, vz. at one 
lide of a Hemiſphere,and not equally 
from the centre, then the ſeparation wall 
aſily follow upon the application of a 
mall ſeparating ſtrength, which is alto 
moſt certainly true. Again,if but a little 
portion of Air be let into the Stop-cock, 
the ſeparation of them quickly follows, 
which is alſo true. 

But now the vulgar Speculators 
think, that this Solution is untrue , and 


that the true reaſon of the cohefion of 


theſe Hemiſpheres is , becauſe that the 
included 
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included portion of Air 1s not wholy 
exhauſted, neither is it poſſible by hy. 
mane power wholly to evacuate it, 
But a great part therereof is exhauſted, 
and that which remains incloſed is up 
der a very great and violent tenſion, and 
hath a ſtrong natural coxatus of reſtity, 
tion to its natural ſtaple and ſtandard, 
and that the filaments of the Air ly 
hold upon every point of the concave 
Superficies, and draw them inward, az 
it endeavours its own contraction. 

That there 15 not , nor can be, any 
caſma or interval of empty ſpace be 
tween the convex Superticies of the in- 
cluded Air, and the concave Superficies 
of the _ Hemuſpheres, for that 
is contrary to the common law of Ns 
ture; and yet the Air by its 1intrinfick 
texture, and proper motion of reſtituti 
on, to that juſt dimenſion that Nature 
hath aſſigned to it, affe&s its own con- 
traction to its own ſtate, and with it 
draws together, and holds together the 
ambient body including it. 

Not much unlike the tenſion of Lute- 
itrings, highly wound up by their _ 
WICH 
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which have a tenſjon and contraction 
ofthe extremes , to which they are faſt. 
ied, namely the Bridg and the Pins, , 

That the reaſon why, if any Air be 
kt in, even at a Pin-hole through the 
femiſpheres, it is greedily ſucked in by 
the tenſed and ſtretched Air, to relieve 
t from the Rack upon which ir is 
tretched, and being taken in it relieves 
that tenſion, looſeneth its contraction, 
1nd takes off its forcible attraction upoa 
the concave Supertficies of the rare on 
Hemiſpheres, and gives the included 
ira fair relaxation to its due ſize, ſta- 
le, and ſtandard; and {o the coheſion 
craleth, 

Fig. 21. That the reaſon why an a- 
rerture 15 eaſily wrought, when the di- 
rulfion is only of one lide, 15 partly the 
ame with the reaſon.of the like divul- 
lon of the the two cohering Marbles. 
1,Becauſe the aperture is angular, and 
not all at once. 2. The aperture 1s cues 
famis, which every body knows is 
more forcible than a parallel aperture, 
And 3, by this kind of angular opening 
the Mens of the Air axe broken ſuc- 
ceſtvely 
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ceſſively one after another, but in ap. 
rallel aperture all the filaments muſt iy 
broken at once, and ſo make one con. 
mon reſiſtance to the force. As a piex 
of Cloth may be torn with eaſe by on 
man, when thrid is broken after thrid 
but cannot be torn by four men , when 
all the thrids are ſtrained together, and 
ſo have an united and uniform {ſtrength 
and reliſtance, 

And they ſay, that although this En 
gin is contrived with great pomp, yetin 
truth it is no more than that Exper- 
ment , which we practiſed with our 
Nutſhels when we were children, 
where by clapping half a Nutſhel toouw 
lips, or the back of our hands, and ſuck 
ing out the Air, they would ſtick 6 
_ we could not eaſily fillip then 
off. 

Theſe are the two reaſons that cot: 
rend for the Solution of this Expert 
ment, the Gravitation of the Air 
Atmolphere of the one hand , and the 
mots Or conatus reſtitutionis of the All, 
and the natural inſeparability of Bodies 


without any intervening Body of tie 
other 
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ther hand. If the former be laid aſide 
s untrue, the latter needs no great la- 
jour to prove it ; for theſe be the only 
wo Competitors for the Solution of 
is Inftance, that I ever heard of, 

And Ithink it is very plain, that the 
maginary gravitation of the Air, nei- 
her hath nor can have any thing at all 
doin this buſineſs, 

And becauſe I had not thoſe Evacua- 

Engins before deſcribed, and if I 
ud ha them, yet I would not have 
ingly reſted upon them, without ma- 
ling trial by rarifa&tion by heat, Itook 
the method hereafter following, for the 
full examination of this Inſtance. 

For it 15 obvious beyond diſpute, that 
that if there be a coheſion wrought at- 
kerrarifaction of the Air by heat, in the 
ſtances hereafter given, as there is 
vhen there 1s a tenſion of the Air by a 
breible Evacuation , as in the former 
Inſtance ,; the true cauſe of each cohe- 
lon muſt be one and the ſame. And if 
the pondus externi aeris contribute no- 
ting to the coheſion of the Hemi- 
pheres after rarifaction of the included 
Air 
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Air by heat, 1t contributes as litttg 
the cohe(ion of the Hemiſpheres for: 
bly evacuated by an Air-pump, or th 
Cacabns Evacuatorins before mentioned 

And on the other ſide , if the cohefigh 
of the Hemiſpheres after rarifaCtion b 
heat be cauſed by the motns reſtitnting 
of the included rarified Air, and by th 
ſtri& continuity (as I may call it) ofthe 
filaments of the Aitto the cavity ofth 
Hemiſpheres , to avoid that Vacuity 
which would othetwile happen by tle 
contraction of the Air into a lets ron 
than would fill the whole cavity, t& 
{ſame is unqueſtionably the reaſon of th 
coheſion of the Hemitpheres forcibh 
evacuated as above. 

The Inſtances therefore that 'Itrit 
are theſe that follow, which I ſhall me 
tion ſeverally, with my obſervation t 
each of them.. For if I miſtake not, th 
oneExperiment, duly improved, wi 
ly ſets afide the imaginary Gravits 
tion of the Air, ſo uſually applied 
the Solurjon of the Torrice/han Bt 
periment , the coheſion of Matbls, 
the railing of Water in Pumps, - 
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by Suction, and many more of like na- 
fUIE, 

Firſt, I cauſed two Braſs concave He- 
miſpheres to be caſt, each of fix Inches 

a quarter 1n the cavity, and about 
kven Inches diameter in x © convexity, 
aatly cloſing one to another on their 
im, and the lower let up into the 
cavity of the upper about half an Inch, 
for their more exact cloſure; and the 
cutward rims of each about a quarter 
fan Inch in bredth, exactly cloſing one 
upon another, ſo that being cloſed they 
made one perfect Sphere, according to 
theform of the Magdeburgh Hemilpheres 
ove deſcribed. 

The lower Hemiſphere weighed ſix 
pounds, ſeven Ounces, anda half, v:z. 
103 Ounces, and halt, the upper weigh- 
ed only (ix pounds. 

[then took a circular piece of Calf- 
Kin, alittle above half an Inch broad, 
andin length ſufficient to compals the 
Hdemiſpheres, and dipping it in melted 
bees-Wax, with a very little Rofin , fo 
that it might juſt lye between the com- 
mſlures of the two Hemiſpheres, and 


{top 
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ſtopout all acceſs of the forreign Airhx. 
tween them. 

Firſt therefore, without any thi 
more done, I applied the two Hemy 
ſpheres each to other, with the interpy 
ſed girdle of waxed wet Leather, and 
preſled them cloſe and hard together, 
that no commerce might be between 
the included and the common Air, 

| And ſo there neither was nor coul 
be any force of compreſſion. uſed to the 
included Air, becaule 'till the cloſure 
the Hemiſpheres it had a free inter 
courſe with the external Air, and whe 
perfe&tly cloſed it was but juſt as much 
as the Hemiſpheres would freely con- 
tain, and copendly of the ſame te 
ture with the forreign Air. 

In this Inſtance, the upper Hemi 
iphere raiſed gently by the ring , ther 
leemed a little weak coheſion be 
tween them, becaule the rims wereper 
fectly cloted , and the ſeparation ws 
altogether 1n the ſame moment, but the 
coheſion fo faint and weak , that it 
would not ſuſtain the hundredth par 
of the weight of che lower Hemiſphers, 
and ſcarce perceptible, And 
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And the reaſon of the diſparity be- 
tween the coheſion of theſe Hemi- 
ſpheres, and that before mentioned of 
the 2 poliſhed Marbles,arc thele. 1. Be- 
cauſe the contiguity of the two po- 
liſhed Marbles is in all points of heir 
Superhicies, but here the gontiguity of 
the rims of the Hemilpheres was but in 
acircle of a quarter of an Inch broad, 
and ſo the forreign Air had a ſhortcr 


journey to go 1n the moment of the {e- 


paration of the Hemiſpheres, than in che 
moment of the ſeparation of the poli- 
ſhed Marbles. 2. Becauſe the contigu- 
ty of the poliſhed Marbles is without 
any interpolition of Leather , which 
poſſibly would impede the firmneſs of 
the cohelton-of the two Marbles them- 
(elves. 

But now if the preſſure of the aereal 
Cylinders either in the poliſhed Mar- 
bles, or in the inſtances of the Hemi- 
ſpheres, before and hereafter given, 
were the cauie of their coheſion, what 
imaginable reaſon can be given why 
thele two Hemilpheres ſhould not co- 
tere as firmly in this Inftance. 

p For 
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For though there be Air included be. 
tween the two Hemuſpheres , yet all 
communication between the included 
and forreign Air 1s perfectly excluded 
by walls of Braſs, and the 1mpervious 
Leather girdle. | 
If it be laid, that the Elaſticity of the 
included Air reſiſts the compreſſion 
by the forreign Air, and ſo impedes the 
coheſ1on. 
I fay ifany ſuch Elaſticity were ad: 
mitted in the Air, (which Ido not) yet 
moſt certainly the included Air hath no 
greater Elaſticity than the common 
Air, whereof it was but juſt now a por 
tion, and hath received no more com- 
preſſion by the juncture of the Hemi 
ipheres, no more than Air in a Bottle 
covered with a flat Board or Paper. 
The conſequence whereof'is, that the 
Elaſticity of the forreign Air is as {tron 
as the Elaſticity of the included Air, and 
muſt needs keep It 1n equilibrio, Andihe 
conſequence thereof 15, thar if the pw 
aus extern aeris (it it were any way col 
ſiderable) would have its free exercil 


upon theſe Hemiſpheres, though filled 


with 
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with Air ; for according to theſe Ma- 
ſters ſuppoſition, the Cylinder of Air 
ofeach fide preſſing each Hemiſphere, 
is above ſeven hundred pound weight, 
which it may freely exerciſc, the unagi- 
nary Elaſticity of the included and for- 
reign Air being ex ſ#ppoſitione equal. 
But the enſuing Experiments will ren- 
der this more evident. 

Secondly therefore, I took a handfu! 
of flax, and leaving the mouth of the 
lower Hemiſphere upward, I put in the 
flax, and gave fire to it, holding the up- 
per Hemiſphere cloſe over zt, whereby 
the Air in both was greatly rarified, 
and a conliderable portion of the ſpace 
taken up by the flame of the flax. Then 
clapping the upper Hemiſphere upon 
the lower, with the interpoſed Leather 
girdle, I prefled them together with all 
the ſtrength I had , neither were they 
poſſibly capable of a neerer or cloſer 
contiguity to the interpoſed Leather, 
though the imaginary Cylinder of 
the Armoſphere had preſſed them, and 
hereupon the flame and fire was pre- 
ntly extinguiſhed. 
ee £5 The 
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The Events were as followeth. 

1. There grew a preſent coheſion 
of the two Hemilpheres together, even 
while they were hot, and the included 
Air under a high degree of rarifa&ion 
by the heat, and ſo could not have any 
confiderable tenſfton while the heat con- 
tinued. 

And the reaſon of this coheſion was 

lainly this. That the fire and flame 
wy not only rarified the Air included 
within the compals of the Hemiſphere, 
to an expanſion far greater than was ns 
tural to 1t ; but allo the flame and fire 
took up a conſiderable portion of the 
{pace between the Hemilpheres, which 
being extinct in the moment of their 
juncture, that very rarihed Air that was 
within, was forced to take up ſo much 
more ſpace as the flame took up before 
its extin&tion. And from thence grew 
neceſlarily an attraction upon the cavity 
of the Hemiſpheres , though that very 
Air was under a raritaction by the con- 
tinuing heat. 

2. But this coheſion was but weak, 
becauſe the Air was then under 2 

| ſtrong 
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ſtrong dilatation by the continuing 
heat, and therefore the upper Hemi- 

ere lifted up by thering, would not 
ſuſtain the weight of the lower Hemi- 
ſphere. 

3. But when the Hemiſpheres thus hea- 
ted, and the included Air greatly rari- 
fed thereby, were permitted to conti- 
nue together cloſed 'till they were per- 
fly cold, and thereby the Air had op- 
portunity to contra@ it ſelf , or at leſt 
5 endeavour it as much as it could, 
Now the coheſion of the Hemiſpheres 
grew ſtrong, {o that the upper lifted up 
would raiſe the lower in conjun&ion 
with it , with the addition of fome 
weight appended to the lower ring. 
And the reaſon was, becaule the heat 
which was the caule of the great dilata- 
tion of the included Air was now cea- 
kd, and the Air by its motion of re- 
tirution endeavoured to contract it (elif 
to its natural Expanſion, 

And becauſe the included Air (it 
maybe) was expanded to above four 
times its true natural ſize and dimenſion, 


and now endeavourcd to contract it ſelf 
into 
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into that ſpace, but could not attain it 
unleſs three fourths of the ſpace inclu- 
ded within the Hemilpheres ſhould haye 
been left perfeQtly empty , the Air en- 
deavouring 1ts contraction , according 
to the particular inclination of its own 
motion, yet by the common law «f 
the Univerſe was kept under its former 
Expanſion , to prevent the caſma be- 
tween the Air and the concave Super- 
ficies of the Hemiſpheres , and fo x 
much as was poſſible attracted upon 
them, and kept them together, no for- 
reign Airbeing admiſſible for the reli 
ofthe included Air , to help to reſtore 
it to its due ſize and texture : as a living 
Oyſter contradts its ſhell together by its 
own contraction within its ſhell, when 
a perſon is opening it. The compar: 
ſon is homely, and ſuits not in all things, 
becauſe the Oyſter is a vital Being, but 
yet it ſerves to explicate the method 
of this attraction, by the filaments 
the Air upon the contiguous concave 
Superficies, 

And from this inſtance of fired flax 
(reſembling very much the common 
inſtance 
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inſtance of Cupping-glaſles,) it ap- 

rs plainly, that in thoſe Glaſſes the 
ſeſh is not driven up by preſſure of the 
forreign Air upon the glaſs or the con- 
tiguous parts of the fleſh ; but purely 
by the attraction of the included reſidue 
of Air upon the extinction of the flame. 
For the Hemiſpheres were at firſt preſ- 
ſd together as cloſe as they could be, 
and no man can imagine that the exter- 
nal Air can have any influence through 
theſe Brazen Walls, that are neer half 
an Inch thick, where yet the Attraction 
upon the included Superticies 1s viſible 
and apparent; andin this and my other 
Experiments it was not poſſible for the 
Hemiſpheres to recetve a greater or clo- 
fer contiguity than I gave them on their 
firſt union : and therefore I do not 
wonder, that Schorties, though too haſti- 
ly ſubſcribing to the preſſure of the Air, 
asa Solution of ſome Experiments, yet 
In his Technica Curioſa, |. 4. cap. 12.9 1.15 
forced to confeſs carnem & ſanguinem ſub- 
intrare cucurbitas, nec preſſione CAeris ex- 
terni carpi circum illas incumbenti , nec 
preſſione aeris illas incumbentis & depri- 
T 4 ments, 
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primentis, ac intra carnem mergentu, ſed 
ſuttione &+ attracttone, 

3. ' Becauſe I would improve the Ex. 


eriment to the uttermolt, I made a try- 


al with a ſtronger heat. I therefors 
pur burning Coals and red hot Iron into 
each Hemilphere, 'till they were hot yg 
I could well touch them, and. then c 
ſting out the Coals, the Air within the 
cavity of each Hemiſphere was highly 
rarified ; then clapping the Leather gir- 
dle about the rim I cloſed the Hemi. 
ſpheres very cloſe, as my ſtrength could 
force them together ; the Events where- 
of were thele : 

I, While the Hemiſpheres were 
hot, and 1o the included Air under 4 
high degree of rarifa&tion, there was 
very little or no coheſion, for the Ai 
was under theſame laxation as at firſt, 
and therefore they would preſently fall 
aſunder, the upper being raiſed by the 
ring. 

2. As the heatdecayed, and the He- 
ſpheres grew gradually colder and col- 
der, and conſequently the Air more and 
more endeavours to contract it {-I1f, and 
25 
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$aconlequence thereof attracted more 
prcibly upon the cavity of the Hemi- 
&s, the ſtronger was there cohe- 

n; becauſe as the Air grew colder, 
t endeavoured more and more to ac- 
wire its juſt naturaldimenſion and tex- 
(ure, 

Atlaſt, when the heat was quite 
atin&t , and the Hemiſpheres grown 
ly cold, ' the cohelion was fo 
g, that the upper Hemiſphere ſul- 
rag upon a hook, did not only f1- 
an the lower Hemiſphere , which 
veighed neer ſeven pounds, but alſo 2 
yeight of twenty eight pounds more, 
nall about thirty five pound wetghr, 
fore they would be disjoyned. 

For now the Air being diſcharged of 
that heat that kept it laxe, and without 
tbent, or tenſion , or contra&tion 1n- 
yard, did now endeavour its contra- 
tion ſtrongly, and therewith pulled 
award the Hemiſpheres, from which 
t could not be ſevered, by reaſon of 
ommon Natures declination of a Va- 
uity, 

4. My fourth Tryal was this, that 
when 


232 HODblervations touching the 
when the Hemiſpheres were firſt he. 


ted , and clapt together, and therdy 


when they became c@ld, cohered excee 
ding ſtrongly ; yet when they wereus 
der that ſtrong coheſion, that the 
would ſuſtain a conſiderable weight s 
before, without parting aſunder, yetif 
afterwards they were brought but to! 
moderate hear, either by a chafing-di 
of Coals put under them, or by holdir 
them neer the fire, they would ſudden 
fall aſunder of themſelves, without ay 
weight appended to ſever them, 

The reaſon whereof 1s apparent; 
namely that by the heating of the I 
miſpheres the included Air is again & 
panded, andits tenſion laxed, and tht 
filaments thereof which were befar 
under a tenſion and contraction by tit 
Air, {triving to gain its natural tempe 
rament, are now let looſe, as a Lutt 
ſtring is let down by the unſcrewing d 
the Pins. And conſequently the ſudtie 
and attraction of the Air upon the cot 
cave Superticies of the Hemiſphere 
which before held them together, is 
laxed and diſcharged. as 

N 
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And thus we have the true phenome- 
wof this Engin, and, asTItake it the 
we reaſon and {olution of them. 

And upon theſe Initances I do con- 
dude, 

1, That men have had very little 
raſon to conclude the Gravitation or 
Preſſure of the Air upon the inferior 
World, or the parts thereof; for the co- 
telion of theſe Engins 1s molt plainly 
won another reaſon, as appears by what 
sbefore declared. 

2, That this inſtance is fo far from 
wncluding the Gravitation of the Air 
nthat meaſure , that the late Maſters 
contend, that plainly that Suppoſition 
neither hath nor can have to do in the 
ſolution of theſe Inſtances. 

For moſt unqueſtionably, the Air 
th as much gravitate (if at all) upon 
the Hemiſpheres, when the included 
Airis rarified by heat, in theſe Inſtan- 
&5, as it doth when the Hemilpheres 
rm grown cold , and yet 1n the Tree 
cle there is no cohelion, but contrari- 
wiſe a ſeparation of the cohering He- 
miſpheres if again they are heated, 
3 That 
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therefore is not ab extra, or de foris , by 
ab intra, namely. one ſpecifical to thy 
Air , whereby becoming cold after; 
great expanſion by heat, 1t endeayoun 
its contraction to its due ſpace and tex 
ture, by a morion of reſtitution , the 6 
ther common to all parts of the Un 
verſe, that common law of Naturetht 
preſerves contiguity, or indeed rather 
continuity of the parts of the Univer: 
and therefore ſuffers not the Air tocor- 
tract it (elf, {o as to leave an empty 

between it ſelf and the concave of tte 
Hemilpheres, whereby ir comes to pal, 
that the Air endeavouring to contra 
it ſelf, layes hold upon, and endeavour 
to contra and hold rogerher all part 
whereunto it is contiguous , when 10 
accels of torreign Air 1s admitted. 

4. That the leaſt admifſion of for 
reign Air, though through a Pin-hols 
in the Hemiſpheres, gradually gives! 
relaxation of the tenſion of the include 
Air, which greedily ſucks it in, atd 
thereby is delivered gradually from 1t 


tenſion, and lets go its hold of ghe cont: 
t19u0l 


That the cauſe of the cohelnn |nd 


] 
Con 
ta 


on 
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$ © —_ which is the natural 
ad neceſſary effect of that tenſion. 

1 cannor eaſily perceive how theſe 
Concluſions againſt the imaginary Gra- 
ntation of the Air can be evaded. 

If it ſhould be ſaid, that the reaſon 
vhy the Hemiſpheres cohere not when 

are hot, is, becauſe the convexity 
ikewiſe of the Hemiipheres are alſo hor, 
ad ſo retund the Gravitation or Pre(- 
areof the Air upon them by their hear, 
wuch is not ſo done when they are 
old, 

I anſwer 1. That though the con- 
rex Superhcies were admutted to be as 
ot as could be 1indured, yet the Sphere 
f that Activity 15 not two foot 1n Cir- 
umference, which could never break 
thepreſſure of a column of Ar of ar leaſt 
kven Miles high, and near a thouſand 
wund weight, according to the Sup- 
plition. 2. Neither 1s the heat requi- 
rd to make ſuch a disjun&ion of Heat 
litremity, as to make any ſuch imprel- 
lon - upon the Air, for if the Hemi- 
pheres be made but bloud warm after 
lier coheſion, they will fall aſunder. 
3. Bur 
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2. But wholly to tag this imaginz. 
tion, if the Hemiſpheres be caſed over 
with a flat or ſpherical Cover of Wodd, 
Lead, or Braſs, which may receive the 
ſuppoſed Gravitation of the Air, yerth 
coheſion,whule the air 1s hot within,wll 
not laſt ; for it 1s the laxation or relz 
xation of the tenſion of the Air within 
that, gives the ſeparation, or ealie ſep 
rability of the Hemiſpheres. 


CHAP. XIX. 


Concerning the raiſing of the water þ 
Pumps or Syrinzes,and the Cauſe ther, 


TN the two former Chapters I har 

conſidered the cohetion of poliſh 
Marbles, and the Magdeburgh Hemi 
ſpheres, both in truth reſting upon $ 
lutions ſomewhat of the {ame nature 
And therein TI have as I think exclude 


the Gravitation of the Air, or Atm6| 


{phere, or acreal Cylinders, from at 
contribution thereunto. 


I have cholerfin this Chapter to 
| | {1get 
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- | {der the Elevation of Water in Pumps 


ind Syringes, both which are in truth 
hut the ſame Engin , though circum- 
tantially varied. 

And although I ſhall herein have oc- 
afion to ſay ſomething touching the 
Gravitation of the Air, and ſhall in ſome 
neaſure evidence, that the Water is 
not raiſed in theſe Engins by the weight 
ofthe Air, preſſing upon the reſtagnant 
Well or = 2a veſſel of Water , yet I 
hall not labour that, much, in this dil- 
quilition. becauſe enough hath been ſaid 
thereof before. 

But my principal ſcope herein 1s to 
ucover, even to ſenſe, that there is no 
luch Elaſticity in a ſeparate portion of 
common Air as the Elateriſts ſuppole, 
whereby to ſalve the ſuſpenſion of a co- 


| column of twenty nine Inches of Mer- 


cury in the Torr:cel{iaz Experiment , 
hen the ſame 15 pent up 1n a clole vel- 
kl or room, every where excluding the 


imaginary preflure of the Atmoſphert- 


cal Cylinder ; and conſequently that 
the Solution of that Experiment, either 
bythe Weight or by the Spring of the 


Air. 
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Air, is a miſtaken Solution, and hath 
no reality 1n It. 

The railing of Water by comm 
Pumps or Syringes (eſpecially as it j 
this day ordered, ſometimes with doy 
ble, ſometimes with ſingle Valves, » 
hinder the regreſs of the Water) is þ 
well known even to ordinary Plum: 
mers, that it needs no accurate deſcrip 
tion. 

But the reaſon of this Elevation 
the Water1s variouſly rendred,  accor: 
ding to the different hypotheſes that me 
have entertained, 

The ancient and common, and! 
think the true reaton thereof, is this: 

The lower end of rhe cavity of the 
Pump or Syringebeing immerled beloy 
the Superfictes of the re{tagnant Water, 
there 15a Cylinder of Air 1n the cavit 
ofthe Pump or Syringe, berween the 
Superficies of the Water and the botton 
of the Bucket and upper Valve of tt 
Pump, or between the Superficies 0 
the Water, and the bottom of the Fn 
bolts of the Syringe cloſely penned up. 


That by the Elevation of the Buckt 
fi 
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in the Pump, or Embolus in the Syringe; 
that portion of intermediate Air is un- 
der a tenſion, and draws vigoroully 
upon the Superficies of the re{tagnant 
Water, and that again upon the conti- 
your Water, and fo the tenſed funicu- 
« of the Air raiſeth a funiculus of Wa- 
ter, commenſurate to the cavity of the 
Pump or Cylinder , which again by 
dprefſion of the Bucket riſeth through 
the Leather-valve that covers it, and by 
aniterated elevation of the Bucket or 
Ewbolus draws up more, whereby there 
52contigued fupply of a funrculzs aque> 
#, which is finally thrown out at the 
onfice, or nole of the Pump. 

That 1t 15 a certain truth, that Water 
5 raiſed either by a pordres or prelſure, 
that is equivalent to the weight of the 
Water that 1s elevated, as in the Engins 
where Forcers or preſſures are uſed to 
niſe Water ; or elle by an attractive 
prentia equal to the weight of the Wa- 
ter drawn up, as in Pumps and Syrin- 
pes. 

That conſequently, the 25 or potent is 
(uoria or attradtiva , will raile ſuch a 


V weight 
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weight of Water as is leſs than this 
or potextia, (for whether the Elevation 
of Water be by a vis deprimens as in 
preſſing Engins, or vis ſuteri4 or attre 
&rvaas in Pumps or Syringes, or the 
preponderation of the nap to the 
weight of the Water) thus it ſuſtains, 
1mpels, or attracts, and therefore they 
are all reducible to the reaſon of the 
libra or Ballance. - 

And on theother ſide, if the weight 
of the Water exceed the poxaze or poter 
tia which mult raiſe it, it cannot eithe 
draw, or impell, or keep it up beyond an 
equilibrium with that ponalrs or potentit 
impellens or attrahens, 

Apd therefore if there be an excel 
ſive diſtance between the Superficies 
the reſtagnant Water, and the bottom 
of the Embolus or bucket, ſuppole it 50 
or 60 foot of perpendicular height, 
whereby the potentia attrattiva is over 
matched with a pods of Water mort 
than its ſtrength, it will not raiſeit to 
a due height. For till as I faid , wher 
any weighty body is raiſed out of it 
place, it muſt Le by a greater weight, 0! 

at 


, 
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it leſt 'by a potemria, excceding that 
weight of the Body to be cai/ed. 

But the mudern Philolophy tells us 5 
that the raiſing of the Warer in the 
Pump or Syringe, 15 not by a v# attra- 
tiva or ſuctoria of the Bucker vor E »olas, 
but that it 15 forced up by rhe wet chr of 
1Cylinder of Air, commenlurate to the 
avity of the Pump or Syringe. 

And that the Elevation of the Pum» 
or Embolus of the Syringe, attenu:tin, 
the Air incloſed in the cavity of the 
Pump or Syringe, and thereby di[ybled 
by its laxity to reſiſt the preſſure of the 
external Cylinder of atmoſpherical Air, 
the Water 15 driven up into the cavity 
ofthe Pump or Syringe. 

And becaule a Cylinder of Mercury 
of rwenty nine Inches and half, 1s by 
them {uppoſed to be of equal weight to 
the Cylinder of Air of like diamerer , 
reaching from the top of the Atmo- 
ſphere unto the veſſel of reſtagnant 
Mercury in the Torr:ice/l;an Experiment, 
and a Cylinder of Mercury of twenty 
nine Inches and half high, countervails 
In weight a Cylinder of Water of like 
V 3 d13- 
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diameter of about thirty three foot high, 
and conſequently a Cylinder of the At- 


moſphere counterpoiſeth a Cylinder of 


Water of about thirty three foot high, 
therefore the Water in a Pump will be 
raiſed but juſt to that height, vzz, neer 
thirty three foot, and no higher, becauſe 
ſuch a column or Cylinder of Water is 
counterpoiled by an Atmoſpherical 
Cylinder of like diameter. Thus 
think 1t 15 rendred by Schottws 1n his 
Technica Curioſa, 1,4.cap;8.6.4. and bythe 
Excelient Author of Hydroſtatical Pars 
doxes,z.5. and by other learned men of 
this latter age. 

But under their favour I think this 1s 
not thetrue Solution of the inſtance in 


hand, but the fir{t 1s the true Solution | 


thereof, 

It the elevation of the Water in the 
« Pump may be more conſiderably higher 
than 33 foot , certainly this latter 
Solution cannot ſerve. And though 
this poſſibly hath not been fully tryed, 
and requires exact Engins to effect thc 
Tryal to the uttermoſt ; yet there arc 
many that do experimentally _ 
that 


_— 
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that a Pump or Syringe well ordered will 
raiſe Water above forty foot perpendi- 
cular height , and if ſo, the counterpoiſe 
of the acreal Cylinder will not do the 
buſineſs. But this I have not tryed, I 
will therefore apply my ſelf ro what I 
have tryed. 

Fig. 22, 1 took therefore a great and 
ſtrong globular glaſs Bottle, A BC, 
holding five Quarrs of Water, of abour 
nine Inches Diameter , with a double 
orifice, v:z, one at 1, wherein to fa- 
ſten my Pump hereafter deſcribed, ano- 
therat B, to let in or pour out Water, 
toleave open or cloſe, as I ſaw caule. 

Inc A the neck of the Bottle I taſtned 
aLaton Pump or Syringe, of about an 


| Inch and a half diameter, marked D, 


with a {mall Pipe about half an Inch d1- 
ameter, reaching neer the bottom ot 
the Glaſs, viz. E; an Embelas at G reach- 
ing down neer H, and-a little crooked 
Pipe at Hto drive out the Water by tlic 
depreſſion of the Embolus, 

This Pump was faſtned and ſtrongly 
luted in the neck of the Glaſs with 3 
double Yalve,one about 4 to receive the 
V 3 Water 
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Water into the Pump, and to ſuſtain 
it from returning , by depreſſing the 
Embolus, another at K the top of the 
orifice, to keep the Air trom entring 
upon railing the Ebolus, 

So that now the Bottle was the Well, 
which I alled up with Water. 

Therefore leaving open the orifice at 
B, whereby the Air had tree accels into 
the Bottle, by lifting up and depreſſing 
the Embolus G the Water was freely and 
eallly without any difficulty drawn 
out at the orifice K, through the Valve 
there placed, and fo I emptied half the 
Bottle of Water, namely to 7 the ſupe- 
rior half, being full of tree uncompre[- 
ſed and common Air; and the lower 
half ar 7 being full of Water. 

The Pump. being in this poſture, | 
took a ſhort piece of Cork, firſt boyled 
and then dipt in melted Bees-wax and 
Rofin with it, I cloſely luted up the orr 
hce at B, (o that no air could poſſibly en- 
ter. And thenT lifted up and depreſſed 
the Embilus ſeveral times, fo long 'till [ 
could ſee the whole ſuccels of thisTryal. 

Firſt, the Embolys was raiſed, but _ 
wit 
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with equal facility, as it was done when 
the orifice B was open. 

The reaſon whereof is, becauſe every 
devation of the Embolus gave a violent 
tenſion to the Air in the ſuperior cavity 
ofthe Glaſs, which upon every portion 
of Water drawn up muſt necel[arily be 
expanded into a larger ſpace to ſupply 
the ſpace left by the raiſed Water. So 
that the expantion of the Air was not 
natural, or of its own accord , but by a 
violent attraction wrought upon it, and 
tenſion of it. 

Secondly , yet notwithſtanding the 
excluſion of the Air, I did freely pump 
out above a quart of Water, whereby 
the Water ſubſided an Inch and a halt 
below 7, and conſequently the Air ex- 
_- and dilated to ſo much more 
pace than it had before, v:z, whereas 
theſuperior cavity of the Glaſs held by 
the Air was two quarts and halt, now 
ttook up the room of three quarts and 
balf, and ſomewhat more. 

So that here was a quart of Water 
raiſed up by the ſuction of the Emboles, 


and yet no poſſible Gravitation of that 
V 4 1Ma- 
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imaginary atmoſpherical column to 
preſs or drive it up; fo that ſurely the 
aſcent of the Water in the Pump is not 
by the Ballance, equipordinum , or pre 
ponderation of a column of the Atmo. 
ſphere to the column of Water raiſed 
in the cavity of the Pump, for here was 
no acceſs for any fuch column : whe. 
ther the imaginary Elaſticity of the in- 
cluded portion of Air may be called in 
to help the matter, we ſhall ſee here 
after. 

Thirdly, but when I had raiſed u 
this quart of Water, and emptied (0 
much out of my Bottle, all my iterated 
tractions and truſtons of my Embolus 
could raiſe not one drop more. 

But all that was done by thele repes- 
red motions, was only the rarifying 
the Air included in the Pump, when 
the Embolzs was lifted up, and conden- 
ſing it again as the Embolus was deprel- 
ſed, but no Water raiſed, 

Now in this inſtance , the reaſon 
why a gy” of water was raiſed,thoug| 
the orifice at B were ſtopped , was be 
cauſe the potentia ſuttoriq or "—_— 
0 


| 
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ofthe Pump was ſtrong enough to give 
2 dilatation of the Air to a greater ſpace 
by a quart than 1t had before. 

And the reaſon why it could raiſe no 
more, 1s this, namely, in as much as 
every portion of Water raiſed out of the 
reſlel, mult of neceffity leave a ſpace 
devoid of {0 much Water as 1s lo railed 
up, and that dereli&ed {pace mult et- 
ther be wholly vacant of any Body , 
which by the univerſal law of the Uni- 
verſe is prohibited, or elſe the Air muſt 
expand itſelftofillit. And in as much 
3s the Air having undergone as great 
an Expanſion already (by the evacuati- 
on of the firſt quart of Water) as thts 
otentia or Vis attradtiva was able ro 
effe&t. The included Air thus expanded 
refiſteth any further expanſion with an 
equal ſtrength to the attractive power 
o the Pump, and lo renders it came? 
irritum, to give it 4 larger expanſion, 
and conſequently no more Water 15 
raiſed, 

But if a greater {trength were applied. 
ſtrong enough to matter that refiſtence, 
as.if the Pump were longer, that it 
might 
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might give a ſtronger ſuction, that 
might overmatch the reſiſtence of the 
included Air againſt a higher degree 
of tenſion ; yea or if the ſuperior Air, af. 
ter this quart of Water was evacuated, 
had a ſtrong external heat applied to it, 
whereby it might be capable of a larger 
expanſion, the Water (while the Air 
was under this forcible expanſion) 
would be as ealily raiſed by the Pump 
as at firſt, But this I durſt not try , for 
fear of breaking my Glaſs, or unluting 
of it. 

Upon this conſideration and tryal it 
15 maniteſt, 

Firſt, that the Gravitation or preſſure 
of the external Air 15 not the cauſe of 
raiſing the Water in the Pump, for 
here it 15 raiſed where there 15 no Gravt 
ration, the orifice at B being pertedtly 
itopt. 

Secondly, that the common Air hath 
no ſuch Elaſticity, as the modern Phi 
loſophy aſſigns to it ; for here a portion 
of Air included in the Glaſs is of the 
{ame texture with the common Air,and 


a portion of it, and yet evidently there 
I5 
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snoſuch Elaſticity in it as is ſuppoſed. 

And this appears, 1. becauſe it is not 
zxpanded ro one third part of greater 
pace than it had betore, without a force 
offered to it, as above 15 ſhewn. 3. When 
t is expanded to a third part of ſpace 
nore than it had, it 1isſo far from a na- 
tural expantion of it ſelf farther , that 
it reh{ts the attrattiva potentia of thc 
Pump to give any larger expanſion, 
And 3. if it had yet a natural expanſive 
wer without force or violence added 
it, it would certainly drive up the rett 
of the Water that remains, eſpecially 
when the Air in the Pump 1s rarifted or 
txtended by the elevation of the Emxbo- 
lus, and yet no Water follows it, 1n this 
inſtance, which yet 1t would do, it the 
lir had a continuing Spring or Elaſti- 
aty to drive it Up. 

It is true, that naturally all the ſpaces 
of this. lower World (at leſt) are and 
mult be filled with ſome body or other : 
and as one bydy moves or 15 moved out 
ofone {pace to another, ſome other body 
ſucceeds in that ſpace that is ſoleft, and 
fillsit, And the fluid Bodies of Air and 
Water, 
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Water, or ſomefluid bodily ſubſtance; 
equivalent to either of them, are inre. 
ſpect of their fluidity fitted more than 
other ſolider Bodies, to ſupply and mak: 
good the interſtitia of other Bodies , and 
if they be contiguous unto them, to fp 
into the ſpaces deſerted by their motion 
into other ſpaces, and accordingly yil 
do it, if they are not imped=d by the re. 
ſiſtance or interpoſition of other more 
{ſtubborn and untracable Bodies. |And 
by this means upon the ſucceſſive mo- 
tions of Bodies, there 1s maintained 1 
{ucceſſive and continual circulation in 
the motions , eſpecially of thoſe Bodies 
that are fluid, and ſo more ready and apt 
for motion. 

In the Inſtance of my Pump, ſuppok 
that the orifice at B be left open, and thx 
veſſel or Bottle have a Gallon of Wate 
in it, and there ſtands by it an empty 
veſſel, ſuppole 24, that contains a Gal 
lon of Air : if Ipump out a Gallon « 
Water out of the Pump into the vel 
2, as the Pumpis gradually emptiedd 


the Gallon of Water into 24, the Watet |' 


icaves its place in the Pump, and taks 
un 
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[pas much room in 24, and the Air in 
1M leaves as much ſpace there, and 


akes 1t up in the Pump, to which it 
hath a free acceſs ; ſo that the two Ele- 
nents change their ſtations, and while 
hey hold their natural texture, hold the 
ame extenſion of ſpace, though not the 
ame ſituation. And thus a circulation 


. [snaturally conſequential upon the mo- 


ton eſpecially of fluid Bodies, and there- 
bre when the Water leaves its place 
nthe Pump, and diſpoſſeſſeth the Air 
nthe veſſel 27, and the diſpoſleſſed Air 
Tadually ſucceeds into the ſpace left 
bythe Water, as fait as the Water leaves 
t, and takes up another room equal to 
what it had before, though in another 
*%i!, hereis no Gravitation of an At- 
noſpherical column upon the orifice B, 
wut only a natural motion and (ucceſſi- 
Mof the like portion of Air into the 
placerclicted by the Water, and a natu- 


[raldeſertion of that ſpace which it be- 


bre had in the veſſel 24, which it can- 
not retain againſt the weightier and 
more prevalent Element of Water tak- 
0gitup, So that it 15 neither a Gravi- 
tation 
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tation of the atmolpherical Cylinder 
upon the orifice B, nor any great Elzx 
ſticity of the Air that drives up the We 
ter, but a natural circulation cf the por. 
tion of Air into the {pace derelicted þ 
the Water ; and the unmilion or ink 
nuation of the Air into that Cavity, is 
the Effect not the Caule of the receſſion 
of the Water. | 
And now to reduce all this long pro 
ceſs to the thing I principally interided 
we are told by the late Philoſophy, that 
the ſulpenſton of the Mercury at twen- 
ty nine Inches height in the Torricelia 
Experiment, 1s cauſed by the counter 
poile of the weight of an external atmo 
ipherical Column, commenlurate 1n it 
craſſitude and weight to the Mercuril 
Cylinder ſuſpended in the Glaſs Tube, 
And when it 1s replied, that the like 
ſuſpenſion happens, if the Mercuril 
Engin be placed ina cloſe room, yea 0 
in a Glaſsevery way cloſed, that adm 
not any ſuch Mercurial column, but 
tercepts it and its preſſure by its cloſur 
every way, We are again told, thit 


that little portion of Air included witl 
i 
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nthat room or Glals, hath ſo potent an 
Elaſticity, that it will as effectually 
upend the Mercury in the Tube , as 
that tall Atmoſpherical Cylinder of at 
kaſt ſeven Miles long. This I fay ſeems 
1 me utterly incredible for theſe rea- 

ns: 

1, The Air included in a cloſe room or 
Glaſs, hath only the advantage of its 
magined Elaſticity, but not the advan- 
age of the ſtupendous weight aſſigned 
Iythis New Philoſophy to the external 
xreal Cylinder. 

The external Air hath the ſame Ela- 
ſicity attributed to it, as the Air inclu- 
&d in the cloſe room or Glaſs, and alſo 
te ſuppoſed advantage of the weight of 
the Cilinder of the Atmoſphere beſides. 

If the bare Elaſticity of 1ncloled Air 
&lufficient to ſulpend the Mercury at 
twenty nine Inches and halt, within the 
mom or Glaſs, the fame Elaſticity in 
the external Air, with the advantage 
fits weight, ſhould ſuſpend the Mer- 
wry to hiry nine Inches high, which 
was never yet done. 

2, If theElatery of the Air cannot 
drive 


* 
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driveup a ſucceſſive portion of Water 
of halfan Inch diameter into my Pumy, 
without the attraction of the Emboluy, 
nor yet 15 that attraction allo effectual to 
raiſe the Water, when it hath expanded 
the Air to about a fourth part of ſpace 
more than 15 natural to it. It 15 1mpoſſi- 
ble that the Elaſticity of the Air, inclu. 
ded ina clole room or Glaſs Receiver, 
can drive and keep up a Cylinder of 
Mercury twenty nine Inches high, 
which yet according to the amplitude 
of its diameter may weigh, two, teur, or 
ten pound. 

I do therefore conclude upon the 
whole matter, that it ſeems to me, the 
new hypotheſis of the Weight and Elaſti 
city of the Airy as 1t 1s delivered by the 
Jate Philoſophy, 1s an Ingenuous Inver: 
tion, but wants Reality to tupport it 
{elt, or to give a right and true Solution 
to the Phanomena wherereunto it | 
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CHAP. XX. 


meerning Siphons , and the Motions of 
Liquids in them, ayd the reaſon theredf. 


Aving in the three laſt Chapters 
of this Book given ſome account 
it the three Experiments, of the Co- 
&lion of Marble, the 2agdeburgh He- 
niſpheres, and the cloſed Pump, in or- 
&r to the diſcuſſion of the Queſtion , 


B touching 
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touching the Gravitation and elaſticity 
of the Arr, I have thought good to ſub 
join this twentieth Chapter , touching 
the old Engin called the Siphor, and the 
motion of Water init, partly, becaule 
it is a buſineſs of the ſame kind with 
that which hath been formerly handled, 
and partly, becauſe learned perlons of 
differing Judgements and Opinions, 
have appropriated and drawn over thi 
Phenomexon among others, in fayour 
of their different {uppoſitions. 

This ſubje&t was firſt, that I know 
of, handled by Hero Alexandrinus, in 
his Speritalia, and among other Hy 
araulical Engins : But of later times, 
by many excellent perlons, as Merſen 
nies , Sir Kenelm Digby, Regins , and the 
late great improver of Experimental 
Philotophy, Mr. Boyl. 

I ſhall fele&t ſome few Obſervations 
touching it, and proceed to the ext 
mination of the reaſon of them. 

Siphons are of two natures or kinds, 
oneinverted, whoſe Leggs are turned 
upward, and the other I call ere, 
whoſe Leggs are turned down 

whicl 
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which latter , is the principal ſubje& 
of this Chapter, wherein I will be as 
plain as the matter will, though, it 
men find fault with Expreſſions, with- 
out regarding the {cope it will obſcure 
the truth. | 

The Inverted Sphox bears ſome re- 
ſemblance-so this inſerted, -— > aa 
made of Glaſs, Copper, 
Lead, cc. wherein the :. 
rule is generally true, that —_— 
Water poured into it, alwayes obtains 
the ſame level, or a Superficies equally 
diſtant from the Centre of the Earth 
in both Leggs. 

And though one of the Leggs be of 
greater Amplitude than the other , and 
contains five times the portion of Wa- 
ter, that the other contains , yet it doth 
not gravitate upon the Warer 1n the 
eller Legg, ſo as to put it into motion , 
orexpel 1t out of the leſſer Orifice, for 
there1s no Gravitation upon the Wa- 
terin the lefſer Legg, but by a kind of 
Thred or Line of Water, commenlu- 
ntc in Amplitude to the ſmalleſt Ort- 


;| fice of the Sphon; which being in _ 


B 2 librio, 
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tbrio, at a Superficies of equal height, 
the Water in the leſſer end of the 
Siphon , 15not driven out by the over- 
weight or excels of Water in the 
greater Legg, for that excels is ſuppor- 
ted by the fides of the Siphoz , and prel- 
ſeth not upon the leſſer Orifice. 

But if the ſmaller Legg, were the 
longer, and filled with Water, while 
the other end 1s ſtopp'd, and then the 
oreater Legg were opened , the Water 
would deſcend in the leſſer Legg , and 
drive out the Warer1n the greater, till 
the Water in the leſſer Legg had lunk 
to the ſame level with rhat in the gres- 
ter; for regularly , the excels or ad- 
vantage of Gravitation , 15 according 
to the length, not according to the 
breadth of the Column of Water , 
impending or preſſing upon the Ort 
fice, either in a ſtraight or crooked 
Line. | | 


But theſe kind of Siphons are not | 


thoſe touching which this Chapter is 
principally direted , but the erect S- 
?hons where the Leggs ſtand down- 
ward, | 

Second- 


' BR = mo = 
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Secondly, Therefore touching theſe 
8:phons, I ſhall fubjoin ſome obvious 
plain ExperIments or Obſervations , 
which yet in the concluſion, will lead 
us to the diſcovery of ſome things more 
:abſtruſe and obſervable. 

Theſe Siphons may be of ſeveral 
ſtructures ; ſome, where the Leggs are 
of. equal length ſome, where one 
Legg 1s longer than the other, ſome, 
where the one Legg 15s of equal or grea- 
ter length, but yet one Legg 1s of a 
larger capacity E ro the other, or of an 
equal. capacity , yet their Oritices are 
different. 

Again, there may be an equality in 
the length of the Leggs, but a diſpariry 
by their ſeveral immerſion in the Veſlel 
of Water, upon which they exert their 
motions. There will be uſe of thele 
yarious Inſtances. 

Firſt,"if there be a Siphin of unequal 
Leggs, ſuppoſe the Legg A, three toot 
long, and the B four toot long , invert 
it, and fill it with Water, and ſtop both 
Orifices with the Finger, and then 
turn the ſhorter Legg into a Veſſel of 
B 3 W a- 
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Water, and leave the longer Legg in 
the -open Air, and then unſtop both 
Leggs, the Water will ruff out of the 
longer-Lepg, till it have empried the 
Veilel of Water, wherein the ſhorter 
Legis immerſed as low as 1ts immerſion, 

And therealon 1s, becauie rhe W4- 
tcr inthe Vellel and 1n the Siphon , are 
if continuity, and the two Leggs of 
the Siphoz are like to a Yedtrs, or par of 
Scales, and imitates the Laws of the 
Libra, or Veitis 1n many reipects , and 
becauſe the Water in the longer Legg 
3s more weighty than that which is in 
the ſhorer Legg , above the Superficies 
of the Water 1n the Veſlel, npon which 


the attraction 15 wrought, therefore the , 


Water 1s drawn out , and becomes ſe- 
quacious of the continued Water 1n 
the Siphox, and follows the traction of 
the lohger column of water whuch 1s 
in the longer Legg, And the ſame rca- 
ſon, with {ome {mall variation, 1s 1n the 
traction of Water by filtration. 

But if in the upper part of the Sphon 
there be the leaſt ſmall Pin-hole, where- 
by the Air may be intromitted and 
at- 
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tracted into the Sphoy, the raiſing and 
raction of the Water in the ſhorter 
Legg will be impeded, far now there 
san. Element of a more ſubtil nature, 
ind with more facility attraQtable by the 
iſcent of the Column of Water in 
he longer Legg, which with more eale 
orms the continuation of the parts 
f the Univerle, than by railing the 
Water contrary to its own natural 
wmopenlion : For though the over- 
charge of the weight of Water in the 
bnger Legg, like the exceſs of weight 
none of the Scales of a Ballance , is 
the 1mmediate caule of raiſing the Wa- 
erin the ſhorter Legg, yet the remote 
(r rather (as I may call it ) the final 
auſe thereof, is the implanted Inſtitu- 
tion of the law of Nature, for the 
preſervation of the unity of the Uni- 
rerſe, and continuing of its parts 
without any chaſm or 1nterpolition of 
mere empty {pace. * , 
Secondly, The greater the exce's 
of the external, or deſcending Legg is 
In proportion to the inward ſhorter, or 
alcending Legg, immerſed in the Wa- 
4 ter, 
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ter, the greater quantity of Water is 
vented by the longer Legg , aniwerable 
to that diſproportion, fo that more Wa- 
teris attracted and vented in the {ame 
portion of time, where the external 
Legg excecds the internal, by four foot, 
than where it exceeds it by two foot, 
And this 1s obvious to any mans Eye, | 
for x the Leggs be equal , ſuppoſe 
three foot each of them, and the Legg | 
Abe immerſed two foot in a Vettel of | 
Water, whereby, as ſhall be thown, 
there 15 1n truth but one foot above the 
Water, the Water will ſpend from the 
longer Legg much faſter than when the 
Water is ſunk a foot lower in the 
Veſlel, 

And herein alſo 1s a reſemblance be- 
tween the Siphox and the bra or vets, 
but with this difference. 

That if ina Scale; or /bra, or veits, 
the weight of a pound be appended at 
five for diſtance from the Hypomocltan, 
it will counterpoiſe four pound at one 
foot, diſtant at the other ſide of the 
beam, from the Hypomectian (weight and 
diſtance, anſwering each other.) But 

| in 
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in the $;phox, if the length of the 
external Legg of the $/phox be four 
times more than the length of the 
ſhorter Legg, it will not draw our four 
times more quantity of Water than it 
would upon any ſmall excels, of an inch 
or ſo, but only double the quantity: 
This welearn from the Experience and 
Obſervation of the Judicious Merſex- 
as , in his Phenomena Pneumatica, prop, 
45. Docet experientia , &c. Eſſe ſemper 
erurum longitudines in ratione duplicata 
quantitatum aqui fuſarum, 

And hereI cannot omit, that Water 
is a conliſtence of as little conneftion 
and texture as Linews his Funiculus ac- 
rens vel effluvials, And yet, by the 
efficacy of the laws of Nature , 
andin obſequiouſnels to it, 1t is effeftive 
of Traction, inithe inſtance in hand , 
as well as of Trufion, in ſome other 
caſes. And this Trattion is intended 
and improved in ſtrength gradually , 
according to the length of the external 
or deſcending Legg : And yet yow- 
chance without due advertency , ſome 
would be apt to think it might —_— 
alſo 
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_ pleaſant ſenſure of a Rope of 
Sand. 

Thirdly, it the Orifice of the ſhorter 
Legg be tor 'the purpoſe of the Dia- 
meter of 'the eighth part of an Inch, 
and the reſt of the cavity and outward 
Orifice , be of half an Inch Diameter, 
the S:phon filled as before, and the ſhor- 
ter Legg immerſed into a Veſſel of Wa- 


ter, as before is ſhewed, the evacus- | 


tion at the longer Legg, will not be in 

roportion to the greater, but the 
[eſler Orifice; and although the whole 
Siphan will remain ſtill full, yet it will 


diſcharge a thred of Water commen- | 


ſurate to the leſſer Orifice, viz. of the 
ſhorter Legg, immerſed in the Water : 
For the evacuation cannot be faſter 
than the ſupply, which being but of 
the eighth part of an Inch, the Siphoy 
cannot diſcharge a Column of Water 
of halt an Inch Diameter, and yet con- 
. tinueits motion. 

 Butit 1s true, the exceſs of the Am- 
plitude of the external or deſcending 
Legg, may poſſibly be ſo much , and 
the weight of the bulk of Water (0 
great, 
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rreat, that it may dfforder the motion , 
by deſcending down in a great maſs , 
ind then the Air will riſe up through 
$it deſcends, whereby the Water in 
the ſhorter Legg wall relaple into the 
Veſſel, 

| Fourthly , Again, ſuppoſe the ſhor- 
ter Legg immerſed in the Water, be of 
wo Inches Diamater , and one foot 
long, and the outward diſcending Legg 
[that diſchargeth it ſelf into the open 
[Air be of two foot long , and but half 
nednch Diameter, the whole Tube 
[ing filled and ſtopt, and the ſhorter 
[Legg inverted into the Water, and 
then unſtopt , the $/phoz will run and 
licharge the Water out of the Veſſel, 
till 1t come to the bottom of the ſhort 
Ile g, and yet the entire Siphon will 
ſtill remain full ; and yet the Water in 
the ſhorter Legg is above {ix times the 
weight and quantity of that 1n the lon- 
(ger Legg. 

And the reaſon 1s, becauſe the Gra- 
vitation of Water in motion 15 ſecur- 
im longitudinem Cilindri aquatic , and 
not ſecundum amplitudinem , and the 
i{maller 


| 
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ſmaller Cilinder 'M the longer Legg | 
makes his attraRion , becaule longer 
than that in the ſhorter Legg. 
Fittly, If the Leggs of the Tube | 
A and B, are of equal 
three foot length, and 
they are filled with 
Water itopt, and 4 
Immerlſed into the Yel- 
ſel C, of Water, ſuppoſe 
two foot deep in Water, 
and then both ends un- 
ſtopt , the Legg B fall 
attract the Water as ſtrongly, as if it | 
were really two foot longer than 4. 
And the reaion is, becauſe the Water | 
in the Legg 4, rifeth two foot, not | 
by any traction of the outward Leg 
of the Szphoz, but of its own freq 
in conformity to the height of the Su- | 
perhcies of the Water in the Veſſel, 6 | 
that only the foot of Water in the Si- | 
phop, above the Superficies of the Wa 
ter 15 attracted and drawn up, by the 
force of the over-weight of the Wa: 
ter in theoutward or Sadie Legg. 
I therefore took a Sphon of m—- 
wat 
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jof Water, the other legg hanging 
out 1n the Air , I obſerved, by the h 
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what leſs than a quarter of an Inch Di- 
imeter in the Cavity, with equal leggs 


lof two foot three inches long, and 
firſt filling the Siphon, and ſtopping 


both ends till one legg was immerſed 
nto a glaſs Veſſel of ſeventeen inches 


el 
of a Minute Clock, and a Scale of Ic 


(ches applied to the ſide of the Veſſel, 


the degrees of the depletion of the 


|Cilindrical Glaſs Veſſel; in the firſt 


Minute, the Water ſubſided three In» 
ches and an half, in the ſecond Minute, 


(threeInches, inthethird Minute, two 
laches and an halt, in the fourth Mi- 
[nute, two Inches, in the fifth Minute , 


one Inch 2, in the ſixth Minute, one 
Iach and an half, in the ſeventh Mi- 
aute, one Inch 5; in theeighth Minute 
one Inch , becauſe, by every ſubſliding 
of the Water, the Cilinder of Wa- 
terin the inward legg of the Sphor, 
above the Superficies of the Water in 
the Veſſel, grew longer, and: ſo had a 
greater counterpoiſle to the external 
Water inthe outward legg, the Vellel 


ot 
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of Water was Cilindrical of about 


ſix Inches Diameter, 
' F 
b-: 1 
C + 
A B | 


Sixthly ,-if-there betwo Vellels of | 
Water, Aand B, of an equal or unequal 
bigneſs, butof an cqual height in the | 
Superficies of the Water in each Veſ 
ſelatCC, anda Siphon of equal or un- 


equal leggs, in length ſuppole of three | 


foot long, viz. D, whoſe one legg is } 


E, and the other legg F, and filling | 


the $:phoz with Water, ſtopping each 
Orifice withthe finger, till both leggs | 
are immerſed a foot deep in the Water, | 
viz, theleggE inthe Veſlel 4, and the 


legs | 
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[58 F in the Veſſel B ; now the Water 
nthe S7phor will ſtand unmoved, be- 
cauſe an equal length of a watry Co- 
lluma is in each legg, ſo that it ſtands 
lin Equilibr1o. 

| But poure more Water into the Vel- 
{&l.4, whereby it 15 raiſed three Inches, 
'or more, or leſs, above the Superticies 
of the Water in the Veſlel 3B, now the 
\4iphox will carry off the Water out of 
[the Veſſel 4, till both Waters in each 
Veſlel attain the ſame height of the 
[Superficies, the like will be done if 
the Water be raiſed in the Veſlel B , the 
[Water will move in the Sphox into 4, 


f Jtill they come to the fame height of Su- 


|perficies.. 

And the reaſon is, becauſe by rai- 
ling the Water in either Vellel (ſuppoſe 

it A, ) theattracting Column of Water 

in-the other legg grows longer, and 

over-weighs the other, and ſo puts it 

into motion, as1n the Figure, 


And the like will be done, by ta- 


| the Veſſels , whereby the Superficies 
of the Water therein, ſinks below the 
Jupcr- 


king out part of the Water in one of | 
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Superficies of the Water 1n the other 
Vellel, the Water that was before in 
Equilibrio, and moved not , will now 


riſe out of the fuller Veſſel; and dif- 


charge it ſelf into the lower , till the 
Superticies of the water in each Veſſel 
be of equal height. And this, notwith- 
ſtanding the equality of the length of 
both leggs , tor the reaſon above given, 
N® 5. tor effectively , that legg is the 
longer , which contains the greater 


length of water above the common 
Superficies of the water, and therefore | 


attrats upon the water in 'the other 
legg. 

Now as touching the reaſons of theſe 
motions, I have with as much clear- 
neſs as I can, rendred thoſe that I con- 
ceive the true reaſons of them , which 
I ſhall not again repeat. 

Others Rive thought of other rea- 
ſons in favour of certain Hypotheſes, 
that they have invented or entertained, 
ſuch 1s that of Des Cartes, and of Repins 
a certain ſuppoſed circulation of all fluid 
Bodies , contiguous each to other, b 
a perpetual flux or ſucceſſion , whic 

though 


; 
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(though the ting be true, yet it 15 not 
an effteftual reaſon of the i henomeron , 
1n reſpect of the great diſparity of the 
(confiitence of Fluids, in many in- 
|tances. 

But that which hath obtained with 
lereateſt applauſe, 15 the ſuppoſition of 
the Gravitation of the Air upon the 
Water, whereby the Water is 1mpelled 
up into the Sphoz, toany height, under 
134 or 35 foot. 

For it is ſuppoſed , that the ambient 
[Air preſſeth round about the Legg of 
the Siphop , but it cannot preſs upon 
Ihe Cavity of the S/phoz, 1mmerled in 
Ihe Water, for that portion of Water 
ubje&ed to that Cavity, 1s protected 
from that preſſure, and ſo a pillar of 
IWater, commenlurate 1n weight to the 
IWeight,the Atmoſpherical or airy Pillar 
Isdriven and kept up by that airy Pil- 
ar, into the aſcending Legg of the 
ISiphon, 


And becaule a Cylinder of Mercury, 
bf 29,or 30 Inches high, is equal in 
weight toa Cylinder of Water vt the 
like amplitude , and 35 foot high, and 

C bot 
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both are equal in weight to a Cylinder 
of Air, or Atmoſphere, reaching from 
the Earth as high as the Gravitating 
Air; therefore in all the!e Engins, 
the Torricelian Engin, this of the St 
pn, and thoſe of common Pumps, 
the Water is railed to 34,0r 35 foot, and 
nomore. 

And therefore this of the Sphoz 1s 
not only brought as an Explication of | 
that Hypothet1s, but as a great argu- 
ment to evince and prove the truth | 
thereot. 

But with their favour , I think the 
Argument returns to the diſadvantage 
of this new Suppoſition , and that it1s 
not poſſible for the ſuppoled Gravita- 
tion of the Atmoſphere to contribute 
one grain to the motion of the Water 
in the Sphoy: But the ſame is perfor: 


med purely by the over-weight of the {| ; 


Water 1n the deſcending Legg, and this 
in order and conformity to that great 
inſtituted Law of Nature, to prelerve 
the unity of the Univerle, and the con- 
nexion of the integrals thereof. And 


this for thele plain reaſons. 
Firſt 
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Firſt it is aſſerted by the whole Sy- 
tem of this modern Philoſophy, that 
their ſuppoſed Gravitation of the Atmo- 
phere, though in various ſeaſons or pla- 
Sit may have ſome little difference in 
ts Gravitation ; yet regularly it 15 uni- 
orm , and therefore there 1s rarely a 
rariance above two Inches in the ſtan- 
ard of the Mercurial Column in the 


ITrricellian Engin, viz. between twen- 


yeight and thirty Inches. 
The conſequence whereof will be, 


that the elevation of the Water in the 
tphon muſt needs be very near uniform 
nd equal, and fo muſt its evacuation 
conſequently be, for if it be raiſed by 
that preſſure, it cannot be raiſed more 
or leſs than what is commenlurate to 
that preſſure, nor with a greater 
lwiftne(s than that preſſure yields, for 
It is generally true, that where the mo- 
tion of Water 1s {wifter, the quantity 
of Water evacuated in the ſame time 
through the like Oritice nut be grea- 

ter, 
But it is plain, even to the fight and 
view. tliat take two Veſlels of the {ame 
| C74 W 2- 
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Water, of the ſame content and ſuper- 

ficies, in the very ſame place, at the | 
ſame time ; leta Siphow , whoſe ſhorter hy. 
immerſed Legg 1s one foot , and longer 
outward Legg two foot , be ſet in mo- { 
tion in one Veſſel, and another Siphox 
whoſe ſhorter immerſed Legg is like- | 
wiſe one foot, and longer outward | 
Legg is four foot , both S:phoxs of the | 
{ame bore or Diameter , the longer Si 
phoz ſhall carry off near twice the Wa | 
ter in the {ame time that the ſhorter If, 
Siphon ſhall do it, ſo that itis the weight Ik;, 
of the Water attracting, not the fup- Jn; 
poſed gravity of the Column of Air, Jþ,, 
1mpending, that makes+the odds, for ren 
the preſſure of that muſt needs be uni he, 
torm in both : For this ſee the ſecond þ;f 
inſtance above given. de 
Secondly , take the fixth inſtance, {n+ 
where the ends of the Sphoz are int {,,. 
merſed in two Veflels of Water , of «© | b 
qual Superfictes , the Water in the 5-| 3 
phon ſtands in equilibrio, and unmoved; {,e 
take ſome Water out of the Vellel|,, 
B, whereby it {inks an inch, or two, or |... 
three.in that, or pour in one, two, off, 
more 


no 


Torricelian Experiment, 21 


r- nore inches of Water, into the Veſſel 
ie jy, whereby it is raiſed; now the 
& Water will moveout of the Veſlel 4. 
& Into the Veſſel B, till it come to an 
0 kquality of Superficies, ſhall we ſay, 
'"# fat the Column of Air , impending 
& Þpon the Veſſel 4, drives up the Water 
d \nto the Siphon ? That is impoſlible , 
ie fr in both Leggs, the Water ſubjacent 
to the Orifice of each Legg, are c- 
& qually protected from the impending 
« Column of Air, and the Column of 
it | Ir impendent upon the Veſlel A, that 
P- muſt give the motion, is in truth , 
', Jhorter by three inches, than that im- 
T bending upon the Vellel B , whoſe ſu- 
I Þerficies is three inches lower than that 
d If 4, which, though it be but an incon- 
iderable thing in it ſelf, yet it is fuffici- 
"ſknt to ſay, that therefore it cannot 
- [preſs morethan the longer Column that 
© jimpends upon B. 

1] But ſhall we ſay , it is the advantage 
!; of the three inches of Water that is 
[ow given to the Veſſel 4? But net- 
T {ther can that effect it; for the additio- 
Tnal Water in the Veſſel 4 firs quiet, 
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will not riſe one point above its Super. |W 
ficies that it obtaineth , without a 1'5! 
force upon it, to raiſe it above its ſta, 
tion, its motion is never above its 1? 
common Superficies. MT 
But ſhall we ſay, that though neither 14 
ſingly can raile it in the ſhorter Pipe, 14 
yet jundta juugnt ? Neither will that 1'Þ 
all help the buſineſs, for the Airy Co- 1”* 
lumn upon the Veſſel 2, is overpoiſed [tel 
by the acrial Column, impending upon | ##: 
the Veſlel B, and therefore effects no- ; 
thing , and the three inches of Water | © 
in A, neither of it ſelf, nor by the | 
aid of a counterpoiſed Column of ! th 

Air, can never clime up by the rop of | 
the Szphoy, which is ſuppoſed at leaſt | 
a foot above it. | ke 
It remains therefore , that neither | ff: 
the Column of Air, nor the three in- ; ſt; 
ches advance of Water, nor both to- | if 
gether, do not contribute one grain to 
this motion of the Water, but the | M 
lame 1s effected by the traction of the | << 
longer Column of Water in the other la 
Legg of the $phoy. © 
Touching the hetght, whereunto {u 
Water 
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r. | Water may be drawn by a Srphoz, there 
is great diverſity of opinions, 

4 | Thelearned Author of Hydr:fztical 
ts {Paradoxes, pag. 179, tells us, it will 
pot riſe above 34,or 35 foot , which gives 
4 Equipondium to the ſuppoſed Column of 
., Air commenſurate to its amplitude: On 
it |the other ſide, Merſernnus, in his Phenc- 
\. | mena Pneumatica, prop. 34. pag. 156, 147) 
d | tells us , 1# may riſe over the tops of Moun- 
n | #4125, 

, | TI cannottell whether cither of them 
[ever experimented the thing , with 
| Water itis hardly poſſible, conſidering 
{the length of the $phox had need be 
140 foot, and ſecure from any breach: 
| And in Mercury, it is very difficult to 
| keep that weighty fugitive Mineral 
. | from admitting ſome Air , as norwith- 
| | ſtanding, ſeveral Eſſays I have found 
| tina Siphonok 4 foot long. 

| If, upon tryal it ſhall be found , that 
Mercury will riſe in the ſhorter or al- 
cending Legg of a Siphoz of three foot 
long, and will be diſcharged by the 
external or longer Legg of a Sphon, 
ſuppoſe four foot long, then Water w1!! 


= 


4 riic 


24 Dbſervations touching the 


riſe above forty foot in the ſhorter Legg 
of a Siphon , becaule it is generally ad- 
mitted , that about thirty Inches of 
Mercury, the uſual ftandard in the Tor- 
ricellian Engin, countervails about thir- 


ty five foot of the like Cylinder of } 


Water, 

The conſequence whereof will ne- 
ccftarily be, that neither the Mercury, 
nor Water, riling to that height, 1s 
impelled up by the preſſure of the Air, 
becauſe much exceeding the irandard 
allowed, to make an Equipna:um be- 
tween the Column of Mercury, or 
Water, and the imaginary Atmoſphe- 
rical Cylinder. 

But if either the Mercury will not 
riſeto thirty Inches, or not above, or 
the Water to thirty five foot , or not 
above, yet from thence no ſufficient 
conſequence can be drawn, that it is 
1mpelled up by the counterpoile of the 
Air , becaule other cauſes are aſſignable 
for it. 

But in the mean time , *cill ſufficient 
tryal be made (to which I muſt ſub- 
(cribe ) I doubt, upon the reaſon of rhe 

things 


| 
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[thing , Mercury will not be drawn up 
|totwenty nine Inches and an half, or 
[thirty Laches, in the S/phoz , nor Water 
1to thirty five foot. 

And this , not upon the account of 
the ſuppoled Equipondiam of the Air, 
ito a pillar of Coal of that height, 
{But for thele two reaſons. 

I. Becauſe, that although the over- 
ww of the Water in the external 
or delcending Legg , hath connexion 
'enough to raiie a moderate weight of 
| Water in the ſhorter Legg ; yet it may 
| be overcharged with the excels of the 
weight of thirty foot of Water, or 
more, and the like in proportion may 
| be ſaid for the Mercurial Cylinder in a 
Siphon , and therefore, in that reipect 
litis true, the texture of the Water, 
| though ſtrong enough to raile a portion 
of Water, commenſurate in weight 
'to its potentia, will not be ſtrong e- 
nough to raiſe a weight of Water , ex- 
ceeding its potentia , no more than a 
Packthred will ſuſtain as much as a 
Cable. 

1, Andtherefore, it ſeems 1n this re- 
ſpect, 


, 
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on , a Siphoy hath not the ſame | 


rength to raiſe {o great a weight of 
Water, and diſcharge the ſame as a 


Pump , becauſe the very Column of | 


Water, in reſpect of its own weight 
may be leſs apt to hold its confi- 


ſtence than the aerial Columa on the 


head of the Pump. 
2. Becauſe inthe caſe of the exceſs 


of weight in the aſcending Leg , being 


too hea " for the funiculus 4quens to 
draw it after itz nature hath . provided 


another expedient at hand, to preſerve | 


the connexion of the parts of the Uni- 


vers, and to ſupply that which the 
ſtrength of the delcending Column in | 
the longer Legg cannot effe&, which 
is this; The potextiaof the Column of | 
Water in the external Legg , being | 


over-charged with the weight in the 


other Legg, will diſcharge it ſelf, and } 
in the ſame moment, a Column of Air 
will riſe up in the middle of the Legg, ! 
tothe top of the Siphox , and by this | 


means, the Water in the inward Legg 
will ſubſide into the Veſſel , and fo by 


the intervention of the Air, the con» | 
tinuity | 
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tinuity of the parts of the Univerſe is 
reſerved, and all vacuities and inter- 
jected hiatus or caſmaes of empty ſpace 
15 avoided. | 
And it 1s ealte to obſerve this con- 
trary motion of the Air aſcending, and 


' the Water deſcending, if a Tube of 


Water of about three foot long, and 
an inch Diameter, ſealed at one end, 


 ſtopt at the other with the finger , and 


their inverted,and then that endopened 


11 the Air. 


And this leads me to a farther diCſ. 


 , cuſſion of the height whereunto Wa- 
\ | ter mayor may not be raiſed ina Pump, 
|! byexaltation, 


— FY 
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Some learned and obſerving Men, 


| | tellus, that it will be raiſed ro thirty 
| 1 five footand no more ; but others tell 


us, that it will riſe forty foot; and 
ſome ſay, to any height whatſoever , 


1 Vide Digbean de Corporibus, pag. 160. 


I cannot Experimentally ſay, to what 
height it may be raiſed ; But though I 
think it may riſe higher than in a Sphon, 
yet Idonot think it can be raiſed to fo 


great an excels as 100, Or 200 foot ; 
| an 
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and the reaſon is, becauſe ſuch an ex- 
ceflive weight would over-match the 
ſtrength and potextia of that funiculss 
aerens , that will attract and ſuſtain a 
convenient weight of Water, ſuitable 
toits ſtrength and continuity, which 
though it is difficult to determine the 
preciſe extent and limits thereof , yet 
weare ſure is not infinite ; the Nerves 
of my Arm, or a ſtrong Packthred 
may lift up and ſuſtain one hundred 
pounds weight , but not one thou- 
ſand, 

But then will not the Rope be bro- 
ken, and awvacww follow 2 certainly, 
nothing leſs, for the laws of Nature 
are ſoſolicitous , as I may ſay , for the 
preſervation of the integrity of the 
Univerſe, that in caſes of extremity, or 
defect of one kind , it will ſupply it in 
another, when the Air 1s under the 
createſt tention, it can be in the Air 
ay or in any other, it will elude 
the {trength of any man to raiſe the 
manubrium any longer , or if he can, 
yet the ſtrength of that tention will 

percolate the Air, through the very 
| conliltence 


| 
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conſiſtent Water, in the Well, or if 
it cannot do that, yet it will ſeparate 
the ſubtil Particles reſiding in the Wa- 
ter, or attenuate 1t into an airy conſj- 


ſtence, which will ſupply the tenſed 


1 Air, and give a relaxation to its tention, 


and that ſo effectually, that the Wa- 
ter in the Pump will thereupon ſubſide. 
And this is obvious to any mans obſer- 


| vation , by the Bubbles that are raiſed 


in the Air Pump, wherein Water is 
included, and many times, even 1n 
common Pumps; which Bubbles be- 


| ing full of an aerial ſubſtance, break, 


' and fo relieve the extream tention of 


the Air. 

And therefore it is utterly inconſe- 
quent to ſay, that if the evitation of 
vacuity were the cauſe, why the Wa- 
terriſeth to 35 foot or thereabouts, it 
would upon the {ame account riſe to 
200 foot. For never any man yet pre- 
tended, that by all the ſtrength that 
can be uſed, the Air can be wholly 
exhauſted, no not out of that exqui- 
ſite Veſſel of the Air Pump , tor when 
it is brought to the higheſt tention thar 

can 
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can be by humane ſtrength, yet the 
forrain Air will find ſome cranies or cor- 
ner, to infinuate it ſelf into it, and 
ſupply its tentions, orelle, the tention 
of the Ais will even relieve it ſelf, by 
a2 (upply 'which it borrows from the 
Water , ass before {aid. 

And thus much concerning the 5Si- 
phon and its phezxomena, by which it 


may appear, how ill the new Philoſo- 


hy ſerves to the folution thereof, and 

ow little reaſon there 15 tocall them in 
to explicate, much leſs to prove the 
truth of this new Philoſophy. 


Addenda to ſome of the precedent Chapters 
in this Bobk. 


Ag. 13. It 1s there, and in fome | 


other parts of this Book faid, 


That the higher poſition of Water } 


in a Tube, above the Supcrficics 


of the Water in a Veſſel, gives it an 


accidental Gravitation. 

Two things are objected againſt this 
aſſertion: 1. That it 1s not ſound, 
for if there be a par of Scales, if 
weight be appended at one end of the 


wal 
'whi 
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eam , equal to that at the other end 
of the Beam , though the latter be ap- 
xnded with a farr longer ſtring , yet 
both weights will hold an Equipondium. 
þ, That if the aſſertion were true, yet 
tis not ſafe , for it deſtroyes the whole 
deſign of the ſecond Chapter, which 
denies a Gravitation of the upper 
parts of Water in a Veſſel, ſo as to put 
\tin motion. * Tanſwer, 
rt. As to the firſt, the inſtance pi- 
ven of the Scale is true, bur yet it no 
way impugnes the truth of the affer- 
tion; For though in many things, the 
artificial Scale and the gatural (tuch as 
is that of Fluids in ſome inſtances ) do 
kak yet herein the inſtance is miſap- 
plycd. 
| 1, If evenaſolid weight be in mo- 
Ition (as Water is in the caſe 1n hand) 
yet it gains an accidental Gravitation . 
'by how much the more {pace it hath to 
(deſcend , let fall the ſame weight from 
the Beam into the more diſtant Scale , 
1and into the leſs diſtant, the percuſſion 
will be the ſtronger in that, than in this, 
which percuſſion is an accidenta! 
| welght 
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weight or Gravitation, and the caſt 
in queſtion 1s concerning ' Gravitatiog 
of Water in the open Tube in motion | . 
not in relt, | k: 

2, Againin Water, any man tha ſj 
is pleaſed toconlider it , will find, tha [a 
if a narrow Tube of twelve inches | 
high, hold a pound of Water, and 
a broader, but ſhorter Tube hold thi 
like quantity and weight, the motiogþ 
is ſwifter through an equal Orifice 1 
the longer than in the thorter , for 1 
Gravitates ſecundum line am loneitudinit 
not ſecundum amplitudinem , though th 
weights in themſelves be equal and 
Merſenn, in phenoments hyaranlicis 
Prop. 9. 

3. Again, ſince the Water in th 
Vetlel is of the fame conliſtence witt 
that in the Tube, there 1s no reaſot 
why the Water ſhould not be ſuſtainec 
in the Tube, by the baſes of Wate 
in the Veſſel, were it not for that ac 
cidental Gravitation that it obtains b 
its higher poſition, 

2. And as it 15 not unſound, ſo cer 
tainly 1t 15 not unſafe, 1n relation . 

i 
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* [the ſecond Chapter of the Obſervations , 
which contends, that in a cloſed Vel- 
ſel, which hath no Lumen or Orifice 
todiſcharge it ſelf, the upper part of 
the Water, though it increaſe the 
weight of the Whole, doth not Gravi- 
tate upon the lower parts, ſo as to put 
them into motion , for there the Veſſel 
150ne and the ſame, 1s cloſed below the 
Superhicies of the Water the ſame, no 

' aperture to give it vent into the Air, or 
another Vellel of Water. But now 
ſuppoſe there were an Orifice in this 
Vellel, whereby it may diſcharge it 
ſelf into the Air, or into a lower Vellel 
of Waterunder it, now the Water in 

| that Velle] will Gravitate upon that 
Lumesx or Orifice, and that {ſo much 
the more, by how much the Superfi- 
cies of the Water 15 higher than the 
Orifice or Lumen: And the cale of the 
Tube of Water, incumbent upon a 
Superhicies of Water in another Vellel , 
1s the ſame with the latter inſtance :: 

| For firſt, the Tube is open at both ends. 
Secondly, the Superficies of the Water 
in the Veſſel is of a greater Amplitude 
D than 
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thanthe Tube 1nto which the Water in 
the Tube hath now a free liberty to diſ- 
charge it ſelf, therefore this inſtance 
doth not at all impeach the ſuppoſition 
of the ſecond Chapter, for they are of 
different natures, and ſtand upon diffe- 
rent reaſons. - 

If there be a Veſſel of Water, and 
an Orifice made in the {ide or bottom, 
the inception of the motion of the 
Water 1s of that next the Orifice , 
which finding a paſlage open into the 
Air, preſently prefſeth upon it , ſo that 
inorderof Nature, thus is the incep- 
tion of the motion, but the motion 
being quid Continum , even at the lame 
time, the Water next the Zwnem prel- 
ſeth outward , a Column of ſequacious 
Water follows it, and increaleth the 
{wiftneſs of the motion, by how much 
the longer and taller that Columa of 
Water 1s that impendeth upon the 
Orifice : But this no way concerns 
- Water in a cloſed Veſlel , which hath 
no aperture to preſs upon, and con- 
ſequently, 1s at reſt, and without any 


2Ctual motion. 
Pas, 
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Pag. 43. An inſtance is given of a 
Porringer of five inches Diameter , fil- 
led with Shot, and weighing in the 
Air 78 Ounces , and loling of that 
weight in Water about nine Ounces ; 
And holding the ſame weight upon the 
Scale, ina deeper or ſhallower immer- 
fion, inſomuch that although it be 
immerſed forty Inches in Water , it 
weighs no more upon the Scale, than 
when immerſed but a quarter of an 
Inch below the Superficies of the Wa- 
ter, yet the Column of Water im- 
pending upon, and in Baſe, commen- 


ſurate to the Porringer at forty Inches 


deep, is near a thouſand ſquare In- 


| chesof Water , and weighs near forty 


ound, 
And although poſſibly at a vaſt im- 


| merſion in depth of Water, ſuppoſe 
\ twenty or thirty Fathoms, there may 
be ſome (mall acceſſion of weight from 


| the impending Water, yet it will be 


utterly incon{iderable , in relation to 
the vaſt quantity of Water contained 
in a Column commenturate in Bale to 
the immerſed Body ; for if it ſhould , 

D 2 all 
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all the lines of Marriners Plummets 
would be broken at forty Fathom of 
water, and leſs, when yet they tel] us 
a line of three pound weight will nor 
be broken by an immerſion of a Bol of 
twelve pound weight , at two hundred 
Fathom depth of watcr. 

This inſtance is applyed to two pur- 
poles. 1. That here the Column of 
water doth not Gravitate upon the Por- 
ringer at a more deeper than at a ſhal. 
lowcr immerſion ; for if it did, it muſt 
at forty Inches have an additional 
weight of forty pounds of water , de- 
prelling it, and muſt upon the Scale 
Gravitate accordingly ; therefore ſolid 
Bodies as divers, ec. are not really prel- 
ſed with any conliderable weight of 
the incumbent Column of water, 
2. Thar much leſs doth any Column 
of Air Gravitate in any . conſiderable 
proportion upon the Mercury, or any 
other Body. 

Ic 1s there alſo ſaid, that upon the 
firit immer{1on of the Porringer , un- 
der the Superficies of the water, there 


15 2 quantity of water commenſurate | 
to | 
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to the bulk of the Porringer impelled 
up to the Superhcies of the Water : But 
at all lower immerſions, no greater 
proportion of Water 15 impelled up to 
the Superficies,but what was donc upon 
the firſt immerſion. 

And thus is certainly true, for in all 
the ſubſequent immerſions, the Por- 
ringer leaving the place it had ,-gives 
way to the adjoyning Water to take up 
that room, without impelling any 
greater quantity,to the Superhcics than 
what was ſo driven up at the firſt im- 
mexlion, viz, a quantity commenſurate 
to the Moles of the Porringer. 

The truth of the 'Experiment can- 
not be denied , only there 15 endeayou- 
red to give a reaſon thereof , by the 
counter-prefſure of. a greater quantity 
of lateral Water, at a greater depth. 

I ſhall not in this place diſpute the 
reaſon , becauſe doneelie-where, where 
I have conlidered the like reaton afſtg- 
ned, touching the Non-preiſure ' of 
the Air, therefore be the reaſon afligned 
true or falſe, yet the Fact it (elf being 
granted , it is molt evident , thay 
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the conſequences are neceſſary , viz. 

I. That the Column of Water doth 
not ſenſibly Gravitate upon the Porrin- 
ger; for if it did, then of neceſſity 
the Porringer muſt weigh much more 
upon the Scale, at a deeper, than at a 
ſhillower immerſion, and that conſfide- 
rably and ſenſibly, 

2. That certainly, if the Fluid Wa- 
ter doth not ſenſibly Gravitate in any 
proportion , an{werable to the weight 
of the Column of Water upon the 
Porringer, much leſs, can there be 
that incredible Gravitation aſſigned to 
a Column of Air, which is a more 
light and volatile Body, that hath a 
motion upward, as well as downward, 
and that hath a greater implication and 
cqntignation of its Particles, than Wa- 
ter hach ; ſo that nothing ts gained to 
the confirmation of the New Hypo- 
theſis, by the reaſon aſſigned, as ong 
as the Fa it ſelf is unqueſtionable, anc 
the conſequences of it little leſs than 
demonſtrative. 

Pag. 227. 249. I borrow Linus his ex- 
preſſion of Funicwys, &c, and I trons 
the 
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; the expreſſion ſignificant enough to 


exprels the things intended : My Lord 


Bacop exprefleth much the ſame thing , 


in his Hiſtoria denſt ec rari, pap, 73. b 
that which he Foul motus 2 : hich 
poſſibly may pleaſe better. 

But as to the thing it ſelf, whereas 
it1s ſaid, that though as to truſion, Bo- 


| dies that have not a connexion , or tex- 
| ture of parts, may be effetive, yet 


as to traction, there muſt be a con- 


; nexion and texture of the parts of the 
| Inſtrument : And that Air or Mercurial 
| efluxes, are not capable of ſuch a tex- 
| ture, as will be accommodate to tra- 


ion. 
It is moſt certain , that by the inſti- 
tution of Nature, for the preſervation 


| of the continuity of the parts of the 
| Univerſe , theſe Fluid Bodies have ſuch 
\ a connexion , which though it may be 


not alwayes proportionable to the 
ſtrength of a Cable-Rope, yet is of 
ſufficient ſtrength to perfurm ſuch a 
traction of ſuch a pordus, as may be 
ſuitable in proportion , to its ſtrength, 
and in a great meaſure, to the exigence 
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of Nature, in ſuch inſtances. And 
he that conſiders tlie attraction of the 
Filaments of the Air, in the Magde- 
burgh Hemiſpheres , diſcourled at large, 
Chap. 18, and the attraction of the $S:- 
phon, clearly evidenced 1n the Twen- 
tieth Chapter, will {ce no abſurdity 
nor untruth ina tra&tion , by a Funicu- 
Ls aereus, or a Funiculus equens , though 
not twiſted into the conliſtence of a 
Cable, 
As touehing the equal ſubſiding of 
Liquors of ſeveral natures, as Wine 
and Water, unto thirty four, or thirty 
five foot, in a long Tube, cloſed at 
the upper end : This was experl- 
mented by Mr. Paſcal/, as it 1s related 
by Shottus, in his Mirabalia varia , pag. 
Too, and found true; Put 1t makes no- 
thing in'fayvour of the Equipondium of 
the external Pillar of Air thereunto, 
nor againſt the ſolution offered above , 
Chap. 15. For if we give credit to the 
exact calculation of the diſproportion 
of weighty Bodies, given by the Lord 
Bacon , 1n the beginning of his Hiſtoria 
ami + rari, A quantity of Water, ſup- 
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poſe leſs than an Inch ſquare, weighs 
{omewhar leſs than three Grains, and {6 
doth the like quantity of Claret Wine , 
viz, two Grains 4, q. the conſequence 
whereof 1s, that their conſiſtence is 
near the ſame, and an equal proporti- 
on of {ubtil parts, is in the one as the 
other, and conſequently, the ſubtil 
parts of the one Liquor, as well as the 
other , axtractable by the ſame method, 
whereby to ſuſpend the weight of thir- 
ty four, or thirty five Foot of either. 
And although the Spiritous or ſubril 
parts of the Wine are more fiery than 
thoſe of Water , yet their ſubtility are 
much of the ſame nature and meaſure , 
and conſequently, by the ſame means , 
ſeparable, to make up a potentia ſuſtt- 
ens, of the one and the other. 

Paz. 176. aninſtance 1s given of. the 
covering of the Torrice/l:zap Engin , 
within a large Glaſs Receiver, whereby 
the ſuppoled Gravitation of . the im- 
pending Column of Airis mary x : 
and yet the Mercury continuing ſtill at 
twenty nine Inches:high, from hence 
it is demonſtratively concluded , _ 

L11C 
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the ſuppoſed Gravitation of the Air ; 
contributes nothing to the ſuſpending 
of the Column of Mercury. 

To avoid this , there 1s ſubſtituted 
a ſuppoſed elaſticity in the included Air, 
which performs the Phenomenon , and 
ſupplies what the Gravitation cannot 
in that inſtant effe&. 

And to prove this, it is aſſerted , 
that if the Torrice/lian Engin be placed 
in the Glaſs Receiver , upon the Air 
Pump, by exhauſting the Air, the 
Column of Mercury will conſiderabl 
ſubſide, according to the ſeventeent 
of the Phiſico Mechanical Experiments 
of the excellent perſon , formerly men- 
tioned. Andir 1s ſaid, that the rea» 
{on hereof is the abating of the elaſti- 
city of the Air, included 1n the Recet- 
ver, bythe extractions and rarefaQion 
of that Air, 

The Experiment it ſelf is unqueſti- 
onably true, but the reaſon, or caule 
thereof 151ll aſſigned. 

Againſt the imaginary elaſticity of 
the common Air, enough, I think, hath 
been (aid in the twelfth and Hat 

ap- 
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Chapters, which I ſhall not repete. 

But as touching the evidence above 
given for that Elaſticity, from the 
ubſiding of the Mercury in the exhau- 
ſting of the Air-Pump: It ſeems to me, 
a mere miſtake, and an afſignation of 
Nox Cauſa pro Cauſa, And TI need not 
ſay more therein than what Lin«s hath 
ſaid, Chap. 18, upon that inſtance , 
which 1s but this, that by the ſtrong 
Tention of the Air in the Receiver, 
after the exhauſtion, the Tenſed Air 
attracts upon the reſtagnant Mercury , 
and conſequently, upon the Column 
thereof in the Tube, and draws it 
downward, ; 

And that this 1s the true cauſe, and 
not the abatement of the pretended 
Elaſticity , appears by the nineteenth , 
twentieth, and one and twentieth Ex- 

eriments above mentioned, whereb 
1t appears, that the Water 1n a Viol, 
placed in the Receiver, will after fuch 
Pumping, riſe up and run over; and 
he that attentively conſiders this, muſt 
needs conchide , if he be not ſtrongly 
pervidicated that this 1s effected by the 
| {trong 
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ſtrong Tention of the Air, and at- 
traction thereby wrought, upon the 
Water in the Vial, and not by any 
abatement of Elaſticity of the Air in 
the Receiver. 

If it be ſaid, that the Mercury 
being 14000 times heavier than the Air, 
connot be raiſed, or drawn upon by the 
Teantion of the Air. 

I anſwer : 

..7, When twothings are in equz{ibrio, 
though they may be of. great weight, 
a {mall advantage given to one , will 
giveit a preponderation. Let the two 
Scales of a Ballance be charged with 
an equal weight, ſuppoſe of forty 

ounds, a few Grains thrown into 
one Scale, will depreſs it, and raiſe 
the other as well, though perchance, 
not ſo much as if the Scales were empty, 
and the Grains caſt into one of the 
Scales. 

When the Mercury 1s ſuſpended in 
the Tube, there is a kind of Equipor 
dium, (not between the Mercury and 
the external Column of' Air, as the 
new Philoſophy would: have it) but 
bewteen 
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between the pondus depremens of the 


OO , and the potextia ſuſtinens of 
the included portion of Air, or fubtil 
matter, in the top of the Tube, which 
by its Tention, and motus nexus , ſus 
ſtains it. 

When the external Air in the Recei- 
veris highly expanded , by the evacu- 
ation of the Air Pump , andis thereby 
put intoa high degree of Tention , it 
endeavours its own contraction to its 
juſt fize, as much as it can. 

Andin that Comatus ad motum contra- 
&tonts , it layes hold upon the Bodies 
contiguous to it , by a morus pexnus, and 
attracts upon them with the ſame 
ſtrength as it endeavours its own con- 
traction. 

And by this means, the external 
Air on the Receiver, being by their 
Pumping brought into lo Iigh a 
degree of Tention , exerciſeth as 
ſtrong attraction upon the Body of the 
reſtagnant Mercury, as the internal 
Airexerciſeth upon the Mercurial Co- 
lumn, whereby that F quiponaium that 


was formerly, 15 abated, and the mer- 
curial 
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curial Column being in continuity 


with the reſtagnant Mercury , muſt ne- 


cefſarily ſubſide , by the r_ of the 
reſtagnant Mercury , or any little in- 
clination thereunto, wrought by tra- 
tion of the now expanded and tenſed 
external Air upon the reſtagnant Mer- 
Cury. 

2. Again, in caſe of an extream 
tention of the Air, its motus contratti- 
onis of it ſelf, and conſequently its 
mots nexus upon contiguous Bodies , 1s 
ſo ſtrong and vigorous , that either the 
tention of the Air muſt be relaxed, and 
relieved by the admiſſion of ſome com- 
mon Air into it, orelſe that zex#s, with 
other contiguous Bodies, is not to be 
disjoined, without a great ſtrength or 
weight to ſeperate and disjoin it, as ap- 
pears ſufficiently in the Eighteenth 
Chapter, touching the Magdeburgh He- 
miſphere; and therefore it is no mar- 
vel, that the gentle Body of the Air, 
now put under ſo great a Tention, 
draws the reſtagnant Mercury upward, 
or at leaſt works ſo effeftually upon it, 


that it pulls down the Mercurial Co- 
lumn 
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of the Air in the exhau 
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lumn in the Tube below its common 
ſtandard of twenty nine Inches and an 
half, and thereby neceſlarily ſtretcheth 
that little portion of included Air, or 
ſubtil matter, into a longer line or 


' conliſtence than the bare weight of the 


mercurial Column would do by ex- 


| panſion. 


3- Again, though the Tention of 
the Air will not raiſe up a Body of Mer- 
cury ſimply reſiding in a Veſlel in 
reſpe& of its cloſe and weighty con- 
liſtence, yet when part of it, namely , 
the Columa in the Tube is pendulous , 
it 15 capable of an eaſier attration by 
the Tenſion of the Air in the Receiver , 
which may be ſo vigorous and power- 


| ful, that it poſſibly may at leaſt vir- 


tually and effeively pervade ' the 
Mercury even to the very impending 
Columa and attract upon at, 
And it muſt be remembred , that 
this attraction wrought by the Tention 
ed Receiver, 
is far more vigorous than the attraQtion 
wrought by the included portion of 


| Air, or ſubtil matter in the head of the 


Tube, 
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Tube, becauſe under a ſtrong tention. 

Theſe, or ſome of theſe conl1derations 
ſeem to be the cauſe of the ſubliding 
of the Mercury, rather than the abate- 
ment of the ſuppoſed elaſticity of the 
Air by 1ts raretaction. 
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